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NO ONE 
EVER GOT 
FIRED FOR 
BUYING 
A ROUTER. 
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YET. 



Better you should hear this from us than your CFO: our award-winning 
CoreBuilder™ Layer 3 switches do ten times the work of a LAN router. And 
they do it for as little as one-tenth the cost.* 

You heard right. 3Com enterprise switches run at the core of the most 
sophisticated Lan infrastructures. They offer wire-speed routing, eliminating 
traditional LAN router bottlenecks, as well as Transcend Ware™ software that 
lets you give your most important network traffic the priority it needs. And 
they support multiple protocols (IP, IPX and Apple Talk) as well as multiple 
technologies (FDDI, Fast Ethernet, Gigabit Ethernet and ATM), so they can 
handle just about anything your network has to offer, today and in the future. 

And the word’s spreading fast: 3Com is the world leader in Layer 3 
switching with over 700,000 ports in use worldwide. For a free CD-ROM 

tutorial and guide to how 3Corn’s Layer 3 solutions 
can help your network (and your job security), 
see our website at www.3com.com/layer3/05 



The CoreBuilder 3500 
Layer 3 Switch. 


us on 1800 644 606. 


CoreBuilder 3500 
vs. Legacy Routers 





The CoreBuilder 3500 
delivers the best 

per dollar. 
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The CoreBuilder 9000 
Layer 3 switch. 
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MICROARTS POWER-PRO™ PCI BASED 



HEWLETT I 
PACKARD I 

Accredited 
Workgroup Reseller | 


ViewSonic® 

See The Difference!’ 
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COMPUTER SYSTEMS ARE PACKED WITH 


THE WORLD'S BEST BRAND PERIPHERALS 


AND ARE DESIGNED TO BE THE 


FASTEST AND MOST EFFICIENT 


WINDOWS‘95 & WINDOWS NT PLATFORMS 


POWER-PRO 98™ MMX STEALTH 

• Intel Pentium® MMX Mhz Processor 

• NEW Intel TX430PCI Chipset ATX IMPLEMENTATION 

• Award PCI Bios with Plug & Play Features 

• 512K Pipeline Burst High Speed Cache RAM 

• 32MB SDRAM (faster than EDO) 

• 4 x PCI Slots, 3 x ISA Slots 

• Sony 1,44MB 3.5" High Density disk Drive 

• 3.2GB Quantum Fireball Ultra ATA 33MB/Sec 

• PCI Mode 4 Bus Mastering Controller On Board 

• 2 X EIDE Ports (Up to 4EIDE Devices) 

• New Ultra ATA IDE Interface supports upto 33MB/sec 

• Diamond Stealth 3D Pro 4MB EDO RAM PCI Graph Accel 

• Full Screen MPEG Video Playback (TV Quality) 

• ViewSonic 15" Non Interlaced Monitor 

• Max Resolution 1280 x 1024 Low Radiation 

• Creative Labs VI6L 3D Surround Sound Audio 

• 24 X Speed CD Rom Drive • 120 Watt Amplified Speakers 

• 2 X High Speed Serial. 1 x Enhanced Parallel 

• 2 x Universal Serial Bus Ports 

• Power-Pro98™ Series ATX Med Tower 200W P/Supply 

• B.T.C Soft Touch Enhanced 104 Keyboard PS/2 Style 

• Microsoft PS/2 2 Button Intel! Mouse & Mouse Mat 

• Intel's Lan Desk Client Manager • Msoft Win 95 OSR 2.5C 

MMX 200....$1,990.00 
MMX 233....$2,090.00 


POWER-PRO™ Pll RAGE AGP 

• Intel Pentium® II 233MHz Processor Upg to 333MHz 

• Intel 440 LXAGPset Based Mainboard 

• Award PCI Bios with Plug 8 Play Features 

• Processor Built-In 512KB Level 2 Cache 

• 32MB SDRAM Expandable to 384MB 

• 4 x PCI Slots, 2 x ISA Slots. 

• Sony 1.44MB 3.5" High Density disk Drive 

• 3.2 GB Quantum Fireball Ultra ATA- Ultra DMA 33 

• 2 x Ultra DMA/33 IDE Ports 

(Up to 4 EIDE Devices 8 LSI 20MB Floppy Drive Support) 

• AGP ATI Rage Pro 4MB SGRAM 64Bit Graphics Accel 

• ViewSonic 15" Non Int Monitor Max Res1280x 1024 

• 24 x Speed Panasonic CD ROM Drive 

• 1 x High Speed Serial. 1 x Enhanced Parallel 

• 2 x Universe Serial Bus Ports 

• Power Pro97™ Series ATX Medium Tower 200Watt Supply 

• B.T.C Soft Touch Enhanced 104 Keyboard 

• Microsoft PS/2 2 Button Ergonomic Mouse 8 Mouse Mat 

• Microsoft Windows 95 OSR 2.5C 

Pll 233....$2,195.00 
Pll 266 Version....$2,295.00 
Pll 300 Version....$2,595.00 
Pll 333 Version....$2,895.00 


POWER-PRO™ VIPER 

• Intel Pentium* II 300MHz (ATX Platform) 

• Intel 440 LX AGPset Based Mainboard 

• Award PCI Bios with Plug 8 Play Features 

• Processor Built-in 512KB Level 2 Cache 

• 64MB SDRAM Expandable to 384MB 

• 1 x AGP Slot, 5 x PCI Slots, 2 x ISA Slots 

• Sony 1.44MB 3.5" High Density disk Drive 

• 4.32GB Quantum Fireball SCSI- Hard Disk 

• 2 X Ultra DMA/33 EIDE Ports (Up to 4 EIDE 
Devices & LSI 20MB Floppy Drive Support) 

• Diamond Viper 330128 Bit4MB SGRAM Graphics 
Accelerator, 128 Bit 100MHz SGRAM Frame Butler 

• ViewSonic 15" Rat Screen XGANon-Int Col Mon 

• Max Resolution 1280 x 1024 Low Radiation 

• Diamond Sonic Impact PCI Stereo Sound Card 

• NEW Panasonic 32 Speed CD-R 

• 120Watt Amplified Speakers 

• 2 x High Speed Serial, 1 x Enhanced Parallel Ports 

• 2 x Universal Serial Bus Ports 

• Power Pro97™ Senes ATX Medium Tower 200W Supply 

• B.T.C Soft Touch Enhanced 104 Keyboard 

• Microsoft PS/2 2 Button Ergonomic Mouse 8 Mat 

• Microsoft Windows 95 OSR 2.5C 

Pll 300....$3,395.00 
Pll 333 Version....$3,650.00 


POWER-PRO™ Pll 350/400 VIPER AGP 

• Intel Pentium® II 350/400MHz Processor 

• New Intel 440 BX AGPset Based Mainboard 

• 100MHz Front Side Bus System 

• Award PCI Bios with Plug 8 Play Features 

• Processor Built-In 512KB Level 2 Cache 

• NEW 64MB 100MHz SDRAM Exp. to 768MB 

• lx AGP Slot, 4 x PCI Slots, 3 x ISA Slots, 

• Sony 1.44MB 3.5" High Density disk Drive 

• 4.3 GB Quantum Fireball Ultra ATA- Ultra DMA 33 

• 2 x Ultra DMA/33 IDE Ports (Up to 4 EIDE Devices 8 
LSI 20MB Floppy Drive Support) 

• Diamond Viper 330 1 28Bit 4MB SGRAM Graphics 
128 Bit lOOMhz SGRAM Frame Buffer 

• ViewSonic 15" Fiat Screen XGA Non Interlaced 

• Max Resolution 1280x1024 Low Radiation 

• Diamond Sonic Impact PCI Stereo Sound Card 

• New 32 x Panasonic CD-R • 120W Amplified Speakers 

• 2 x High Speed Serial, 1 x Enhanced Parallel 

• 2 x Universal Serial Bus Ports 

• Power Pro97 Series ATX Medium Tower 200Watt Supply 

• B.T.C Soft Touch Enhanced 104 Keyboard 

• Microsoft PS/2 2 Button Ergonomic Mouse 8 Mouse Mat 

• Microsoft Windows 95 Version B 

Pll 350....S3,995.00 
Pll 400 Version....$4,395.00 



MICROARTS COMPUTERS ARE PROUDLY MADE IN AUSTRALIA 
ALL THESE SYSTEMS COME WITH A 5 YEARS LABOUR 
AND 2 YEARS PARTS WARRANTY PLAN. 




PENTIUM, INTEL INSIDE AND PENTIUM PROCESSOR LOGOS ARE REGISTERED TRADEMARKS Of INTEL CORPORATION. E S OE • SUBJECT TO CONDITIONS. POWER-PRO AND POWER-PRO SERIES98 ARE REGISTERED TRADEMARKS OF MICROARTS AUSTRALIA GROUP. 


Microarts Australia, your: 

HP Accredited Workgroup Reseller 
Compaq Specialised Associate 
Cisco Premier Partner. 


MICROARTS COMPUTERS HEAD OFFICE: 

284-290 CITY RD SOUTH MELBOURNE VIC 3205 
PHONE: 03 9696 5955 FAX: 03 9690 0208 
TOLL FREE: 1800 335 148 

ADELAIDE OFFICE: 266 PULTENEY STREET ADELAIDE 5000 
PHONE 08 8359 3200 FAX 08 8359 3211 

WWW.MICROARTS.COM.AU 
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THE WORLD'S FASTEST 
FIBRE CHANNEL CONTROLLER 
Speed Plus Intelligence 


POWER-PRO™ WORKGROUP SERVER 

CPU - Intel Pentium II266MHZ CPU. 

MOTHERBOARD - 440FX Intel Chipset, upgradeable to 333MHZ Pentium II. 7 PCI slots, 3 ISA. 8 x 71 
pin SIMM sockets. Dual Channel PCI Bus Mastering EIDE controller. 1MB Flash Eprom. AWARD Pentiun 
PCI BIOS with green, plug and play features. 

MEMORY - 64meg EDO DRAM memory, expandable to 512MB. 

CONTROLLER - Adaptec 3940UW Dual channel SCSI Controller featuring AIC 7880 on primary PCI bui 
with upgradeable Raid module option. 2nd SCSI controller Symbios 53c876 Ultra-Wide controller oi 
secondary PCI bus. 

HARD DRIVES - Seagate Cheetah 4.5 gig Ultra Wide Hard Drive. Average seek time 7,5ms, Buffer size 
512k. Rotational speed 10.000RPM. 

NETWORK CARD - Intel Etherexpress Pro 10/100,10/100TX Network Card. Complies with IEEE802.3 
IEEE802.3U, lOBase-T, 100BaseTX, Supports full Duplex mode, Auto Negotiation. 

CD-ROM - 32X Panasonic CD-Rom. 

CASE - Mini server case, 376(w) x 518(d) x 467(h) mm. 300W P/S. 3 X 9cm chassis fans upgr to 14, 

8 x 5’ 8 2 x 3" drive bays exposed, 4 x 3’ hidden. Fully lockable drive access door. Case intrusion lock 
SCALABILITY - Upgradable to RAID 0,1,5. Hot swap hard drive operation with DPT's 6 drive cabine 
controller utilising smartbus operation, fault LED and temperature monitoring. Number of Hot swap harr 
drives can be increased to 6 per channel. Dual processor configuration. Dual Redundant 400W P/S, 
KEY FEATURES - Integrated 120 processor (intel i960 RISC CPU) scalable from 2 - 256M of ED( 
memory for high performance I/O proccessing on the PCI bus, increasing disk performance up to 15% 
Thermal and Fan monitoring, Intel Landesk monitor, Wake on Lan support. 

55,675.00 INC TAX 

POWER-PRO™ DEPARTMENTAL OR SMALL BUSINESS SERVER 

CPU - Intel Pentium II 333MHZ CPU. 

MOTHERBOARD - 440LX Intel Chipset. P6DLH motherboard upgradeable to 350MHZ Pentium II. 9 PCI 
slots, 3 ISA, 4 x 168 pin DIMM sockets. Dual Channel PCI Bus mastering EIDE controller.1 MB Flash 
Eprom. AMI Pentium PCI BIOS with green, plug and play features. 

MEMORY - 128MB SDRAM memory, Expandable to 512MB. 

CONTROLLER - DPT 2144UW SCSI RAID Controller featuring 32 bit 68020/20MHZ microprocessor, 
16m of cache memory with support of up to 64MB of memory with 4 SIMM modules. Storage manager 
software for complete drive management. 

HARD DRIVES - Seagate Cheetah, 2 x 4,5 Gig Hot Swap Ultra Wide Hard Drive's running RAID 0 or 1, 
Average seek time 7,5ms. Buffer size 512k. Rotational speed 10.000RPM. Hot swap hard drive operation 
with DPT’s 6 drive cabinet controller utilising smartbus operation, fault LED and temperature monitoring, 
NETWORKCARD - Intel Etherexpress Pro 10/100,10/1OOTX Network Card. Complies with IEEE802.3, 
IEEE802.3u, lOBase-T, 100BaseTX. Supports full Duplex mode, Auto Negotiation. 

CD-ROM - 32X Panasonic CD-Rom, 

CASE - Medium server case, 376(w) x 583(d) x 580(h) mm. Hot swap 400 watt redundant power 
supplies. 3 X 9cm chassis fans expandable to 14.12 x 5* drive bays exposed, 8x3“ drive bays hidden. 
Fully lockable drive access door. Case intrusion lock. 

SCALABILITY - Number of Hot swap Hard drives can be increased to 6 per channel, ECC memory for 
increased data security. Dual processor for increased performance. 

KEY FEATURES - Integrated 120 processor (intel i960) as above. 

SI 1,895.00 INC TAX 

POWER-PRO™ ENTERPRISE SERVER 

CPU - Dual Intel Pentium II333MHZ CPU. 

MOTHERBOARD - 440LX Intel Chipset. Upgradeable to 350MHZ Pentium II. 9 PCI slots, 3 ISA. 4 x 168 
pin DIMM sockets, Dual Channel PCI Bus Mastering EIDE controller, 1MB Flash Eprom AMI Pentium PCI 
BIOS with green, plug and play features. 

MEMORY 256meg ECC SDRAM memory expandable to 512MB. 

CONTROLLER - DPT 3334UW SCSI RAID Controller featuring 32 bit 68040/40MHZ microprocessor. 
32meg on board ECC cache memory supporting up to 64meg RAM, On board circuitry for monitoring 
system temperature and voltage. Storage manager software for complete drive management, Upgradable 
to 2 and 3 SCSI channels. 

HARD DRIVES - Seagate Cheetah, three 9 Gig Hot Swap Ultra Wide Hard Drive's running RAID 0 or 5. 
Average seek time 7.5ms. Buffer size 512k. Rotational speed 10.000RPM. Hot swap hard drive opera¬ 
tion with DPT’s 6 Drive cabinet controller utilising smartbus operation, fault LED 8 temperature monitoring. 
NETWORKCARD - Intel Etherexpress Pro 10/100.10/1 OOTX Network Card. Complies with IEEE802.3, 
IEEE802.3U, lOBase-T, 100BaseTX. Supports full Duplex mode. Auto Negotiation, 

CD-ROM - 32X Panasonic CD-Rom. 

CASE - Full tower server case, 370(w) x 583(d) x 680(h) mm. Hot swap 400 watt redundant power 
supplies. 3 X 9cm chassis fans expandable to 14.12x5* drive bays exposed, 8x3* drive bays hidden, 
Fully lockable drive access door. Case intrusion lock, 

SCALABILITY - Additional SCSI channels can be added to increase the number of disks as well as 
performance. Number of Hot swap Hard drives can be increased to 6 per channel, 

KEY FEATURES - Integrated 120 processor (intel i960) as above. 

$22,290.00 INC TAX 








Cisco Systems 


CISCO 700 SERIES PRODUCT FAMILY 

The Cisco 700 series product family offers maximum flexibility for remote access. The 
product family now includes the Cisco 761M, 762M, 765M, 766M, 771M, 772M, 775M, 
and 776M. Some of these products offer two optional analog telephone interfaces to 
allow devices such as standard telephones, facsimile machines, and modems to share 
an ISDN Basic Rate Interface (BRI) line, eliminating the need for multiple telephone 
lines or expensive ISDN telephones, Four of the Cisco 700 models offer support for two 
basic telephones as well as support for supplemental telephone services over ISDN. 
The supplemental services include call waiting, cancel call waiting, call hold, call retreive, 
three-way call conferencing, and call transfer. The Cisco 700 series offers the benefits 
of IP and IPX routing, Simple Network Management Protocol (SNMP) management, and 
multilevel authentication, all in a modem-sized package. All Cisco 700 series routers 
support the Multilink PPP (MP), providing up to 128kbps (precompressed) of ISDN bandwith. 
CICISC0761 -M-CH ISDN Access Router $1,125.00 

CICISC0765-M-G2CH ISDN Access Router with 2 Ports $1,325.00 
CICISC0771 -M-CH ISDN Access Router with 4 Ports $1,925.00 





CISCO 1600 SERIES PRODUCT FAMILY OVERVIEW 

The demand for remote access at small offices has grown rapidly as companies 
discover the benefits of connecting to the Internet and corporate intranets. However, 
typical products targeted at small offices lack important features, security, and 
flexibility required for the small office. Cisco Systems developed the Cisco 1600 series 
specifically to meet the Internet/intranet access needs of small offices with these features: 

• WAN choice and flexibility through modular design. 

• Advanced security, including optional integrated firewall, encryption, and virtual 
private network (YPN) software. 

• End-to-end quality of service (QoS) and multimedia support. 

• Integrated data service unit/channel service unit (DSU/CSU) up to T1 speed and 
Integrated Network Termination (NT1). 

• Low cost ot ownership through WAN bandwidth optimization, 

• Ease of use, deployment, and management. 

CICISCO 1603 Ethernet ISND-BRI Modular Router $1,670.00 

CICISCO 1601 Ethernet Serial Modular Router $1,670.00 

CICISC01605-R Dual Ether WAN I/Face Card Slot $ 1,550.00 
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COMPAQ. 

SERVERS 

PROSIGNIA 200 SERIES 

The Compaq ProSignia 200 gives you the 
performance and reliability that only a 
Compaq server can deliver, along with the 
design and features that make it easy to 
install and maintain. It provides the connec¬ 
tivity and performance to confidently share 
information and improve productivity across 
workgroups and networks. All this at the 
unbelievable price of a desktop. 

PRODUCT FEATURES 

• Pentium II233 MHz Processor 

• 512 KB Secondary Cache 

• 32 MB EDO RAM 

• 3.5" 1.44 MB Diskette Drive 

• 16 X CD-ROM Drive 

• Enhanced IDE Controller 

• Netelligent 10/100 UTP/COAX NIC 

• Features SmartStart, Mouse and Keyboard 
SERVER VALUE AT A DESKTOP PRICE - CALL MICROARTS FOR A PRICE 

PROLIANT 1600 SERIES 

The new Compaq ProLiant 1600 is a new generation of workgroup servers, combining leading-edge 
technology and manageability to assist in managing the demanding and complex world of 
information. This innovative network server is designed for business-critical workgroups and 
remote offices with file/print and small database applications. 

PRODUCT FEATURES 

• Pentium II300 MHz Processor 

• Integrated 512KB Second Level Cache 

• Dual Processor Capable 

• 64 MB ECC Memory expandable to 512 MB 

• Two Integrated Wide-Ultra SCSI-3 Controllers 

• Compaq Netelligent 10/100 TX Embedded UTP Controller 

• Internal Storage - 54.6 GB External Max Storage -1 .27 TB 6 

• Total Slots - 2 PCI, 4 shared PCI/EISA 

• 4 x 5.25" Removable Media Bays, 2 open 8,1 Diskette and 1 16X IDE CD-ROM. 

• Up to 3 (1.6’) or 3 (1") Hot Pluggable Drive Bays 

• 6 x 1" Hot Pluggable Drive Cage option 

FOR A COMPETITIVE PRICE CALL MICROARTS TODAY 




LISTEN VIA THE INTERNET AT 
www.3ak.com.au 


MICROARTS COMPUTERS HEAD OFFICE: 

284-290 CITY RD SOUTH MELBOURNE VIC 3205 
PHONE: 03 9696 5955 FAX: 03 9690 0208 
TOLL FREE: 1800 335 148 

ADELAIDE OFFICE: 266 PULTENEY STREET ADELAIDE SA 5000 
PHONE 08 8359 3200 FAX 08 8359 3211 

www.microarts.com.au 
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offers NT Server solution: PC/NC worlds borrow from each other 
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DB2 does data - IBM's DB2 database offers fresh promise for NT 
SAPS - Don't have a dedicated modem? here's the solution 
Hamilton C Shell - Bring a touch of NT to Unix 
Sidewinder 50 - Seagate's new tape backup system 
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fine tuning its paging file 

Tuning your database - Tune how your applications interact with SQL Server 
(using SQL Trace) to achieve the best performance out of your database 
7 tips to optimise SMS - By optimising Systems Management Servers 
components, you can improve its overall performance 
profile - Cliff Smith - managing director of Novell Australia 
planning to implement Microsoft Cluster Server - Configuring 
environment for MCSC takes planning beyond hardware 
configuration and software installation issues 


the administrator's toolkit - build a functional kit of 
where it's AT - Use NT's Schedule service to program 
you want executed in the future 

Windows NT Architecture. Part 1 - Learn how Windows NT's 
architecture influences its components and performance 
Q&A - Install and uninstall programs for Windows NT. Securing your 
machine against boot sector attacks 


I dep artments | _ 

Publishers Comment 13 Editors Comment 

Scan 


Planning to 
implement 
Microsoft 


www.winntmag.com 


















For complete 
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The majority of Fortune 1000 companies have 
turned to HP OpenView ManageX to provide 
datacentre-quality of management for NT, 
while lowering the total cost of ownership in 
distributed computing environments. 

HP OpenView ManageX enables 
administrators to monitor and manage 
the performance and availability of 
Windows NT® systems, databases and 
applications from a single 
console, including: 

• Microsoft® BackOffice 

• Lotus® Notes/Domino and Microsoft 
Exchange 

• Oracle® and Microsoft SQL Server 

• Norton AntiVirus and McAfee Virus Scan 

• HP OpenView Omniback II and Seagate 
Backup Exec 




What's more, 

ManageX is based on 
industry-standard and 
Microsoft-native technologies such as 
DCOM, ActiveX and SNMP, and is the first 
Windows NT management solution to be 
fully MMC-compliant. 

Together with HP OpenView's leading 
solutions for network management, 
software distribution and back up, 
HP OpenView HP provides a complete solution 
to your NT management needs. 
Find out more about HP OpenView 
ManageX - the lead player in NT 
management: 

Phone: 1300 360 368 
Email: hpopenview@tmd.com.au 
Web: http://www.hp.com/go/openview 








Why John Fairfax switched to Windows NT 


The decision by publishers, John Fairfax, to switch to 
a Windows NT-based publishing environment was 
made after 12 months of evaluation. The losers will be 
Sun with their UNIX servers and Apple with their 
publishing workstations. 

But what does the decision mean? 

Firsdy it is vital in today’s ever-changing media 
world, where print is as important as web communica¬ 
tion. And where getting the news out quickly is essential 
24 hours-a-day so that journalists and production staff 
can work quickly and efficiently, and for John Fairfax, 
cost effectively. 

What was needed was a totally native environment 
whereby photographers and journalists can access servers 
from remote locations using notebooks and CE devices, 
while at the same time production staff can move around 
large image files and after use, store them in an easily 
accessible location. 

The maturity of Windows NT Server technology 
allows this to happen fluidly and in an environment 
where direct to plate technology, a process whereby 
pages for magazines and newspapers can be delivered 
digitally to a remote printing plant, can lead to signifi¬ 
cant cost savings for a publishing or corporate environ¬ 
ment. Also moving to a Windows NT publishing opera¬ 
tion are organisations like PMP, Pacific Magazines and 
Printing and Offset Alpine, a major printing organisation 
in Australia. 

For John Fairfax the final decision to switch newspa¬ 
pers like the Sydney Morning Herald, The Age,The West 
Australian, the Illawara Mercury and the Newcastle 
Herald to Windows NT, came after the World 
Swimming Championships in Perth some months ago. 
Photographers using the latest digital cameras hooked up 
to notebooks were within seconds able to shoot a 
photograph and transfer it via a local area network 
strung around the pool to a backroom Windows NT 
server. This in turn was transferred to a Windows NT 
server at Fairfax HQ in Sydney. Within seconds newspa¬ 
pers across Australia had the images ready to go to press. 
The whole operation took 8 minutes. 

A key factor in the move by Fairfax to Windows 
NT is cost of ownership and the availability of 
publishing applications. On this front UNIX is being 


left behind by a new generation of publishing applica¬ 
tions that are highly efficient running across a 
Windows NT environment, and are part of an ongo¬ 
ing upgrade program. 

With the decline in the MAC OS market software 
developers are dumping the platform in favour of 
Windows NT. This in turn will fuel the growth of the 
platform over the next few years. In addition organisa¬ 
tions moving from a MAC OS or UNIX environment 
are finding that emulation mode or Apple Talk are not 
as efficient as a totally native environment. 

While Apple now has some 75 percent of the 
publishing workstation market, this will change over the 
next 12 months as companies like Digital, Hewlett- 
Packard, Intergraph, IBM and Dell launch powerful new 
Windows NT workstations. Also with the launch of 
Windows NT 5.0 incorporating a new generation of 
Color Sync software, that allows for the accurate match¬ 
ing of colour, more organisations will be switching to 
Windows NT workstations running multi-threaded 
software in a multiprocessor environment. In fact by late 
1999 we will see the first 1000 MHz processors for 
workstations and servers and by the year 2000 64-bit 
operating systems. 

At a corporate level publishing can be split into three 
core groups web, multimedia and print, and in each 
environment, the Windows NT operating system is fast 
becoming the operating system of choice. For example 
in the Multimedia environment the Avid suite of video 
editing tools are fast becoming the preferred software of 
choice for both corporate and professional environ¬ 
ments. Meanwhile in the print arena Quark for 
Windows NT and Photoshops is the software of choice. 
On the web front Front Page has the lions share of the 
market for web site building. 

The combination of common workstations, operat¬ 
ing systems servers, and applications are what will drive 
Windows NT, and above all establish it as a powerful 
productive environment for both large enterprises 
medium business and vertical markets looking for 
performance. This combination is something that the 
Unix fraternity and Apple have not been able pull 
together so you can rest assured they will knock it with¬ 
out offering a viable alternative. 
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Once Incompatible 



Now Inseparable. 


WRQ Reflection integrates NT and UNIX with ease. The WRQ Reflection 
line of NT/UNIX solutions unifies these two platforms more reliably than ever. 
Now you can centrally deploy, configure, and manage X/UNIX applications from 
NT servers. Windows users have simple access to X/UNIX applications and NFS 
resources without leaving their familiar environment. And you get the most from 
your investment in NT and UNIX. 

Try the most elegant NT/UNIX integration - free. Request your free WRQ 
Reflection Evaluator CD-ROM for a fully-functional 30-day 
trial of the Reflection NT/UNIX integration line of products. 
And see just how quickly two old rivals can get over 
their differences. 


WRQ Reflection NT/UNIX 
integration solutions include: 

► PCX server 

► VT emulation 


► NFS client 

► NFS gateway-^} 


For your FREE WRQ Reflection 
Evaluator, call Megatec Gold at 
1800 634134 or visit our Web site 
at www.wrq.com/ads/ntunixintl { 


"Reflection is a 
dream to install 
and configure." 

Eric Hammond, InfoWorld, 


WRQ 

Reflection and Express Softwar 


narks of WRQ, Inc., registere 
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Microsoft may never be the same 


Kruger 


Like so many (alleged) monopolies before it, Microsoft 
Corp. may soon be facing a comprehensive anti-trust suit 
that could see every detail of how it does business put 
under the microscope and changed as the US govern¬ 
ment sees fit. 

It will probably be months before anything concrete 
comes out of all of this litigation, if ever, but it seems 
unlikely that the Microsoft that emerges from the anti¬ 
trust action will be the same company. And by the same 
argument, it is unlikely that Windows NT and its related 
products will escape unscathed, whether directly covered 
in any action or not. 

Microsoft itself was reduced to arguing that holding 
up Windows 98 will have a profound effect on not just 
the IT industry, but the US economy as a whole. Surely 
this is characteristic of a monopoly. 

And many of the major vendors lined up behind 
Microsoft, supporting its cause for the release of 
Windows 98, were also secretly complaining about the 
company’s business practices to the Department of 
Justice (DOJ) in private. Apparently they were too 
scared of retribution to do so publicly. 

Everything about the Windows 98 debacle only 
seems to prove that (1) Microsoft does have a monopoly 
on the desktop, and (2) it’s too late for the DOJ to do 
anything meaningful about it. 

This provides a strong argument for tackling the NT 
family while the DOJ still can. The broad set of princi¬ 
ples that they are using to attack Windows 98 readily 
applies to all forms of Windows as well, as Microsoft 
CEO Bill Gates agreed. Furthermore, Microsoft has 
specifically stated that Windows 98 will be the last of 
that line of Windows, and moving forward, the NT 
code-base will form the basis of all forms of Microsoft 
operating systems. 

But the enterprise is a totally different kettle of fish 
to the desktop. There is no argument that Microsoft’s 
position in the enterprise is far from dominant, and the 
level of competition is far tougher with entrenched 
competition wielding decades of experience. Even 
though Microsoft may be successfully replicating its 
desktop strategy of bundling products with its various 
editions of the NT operating system, the complexity, 
scale, and size of the enterprise environment doesn’t 


offer a direct comparison to the effects of this strategy at 
the desktop level. 

The potential is still there though, as Internet 
Information Server (IIS) gets bundled for free with NT 
Server, in direct competition to Netscape offerings. And 
it’s hard to argue that the dominance of SQL Server on 
NT (bundled with BackOffice) isn’t hurting Sybase and 
Informix which have been cut off from the one growth 
area left for database vendors. 

An article in the Washington Post on the previous 
cases against IBM and AT&T showed just how these 
antitrust cases can affect a company. Even in the early 
days, every major decision at IBM had to be made with 
an eye on how it might affect the lawsuit, according to 
IBM executives. They even had to watch what they said 
at meetings. The effect on a company’s focus, without 
taking into account an actual outcome to court proceed¬ 
ings was devastating, according to T.J. Watson J, IBM’s 
chairman at the time. 

Microsoft executives have made it clear that they 
never want to become a bloated, lethargic entity like 
the IBM and AT&T of old, and they have managed to 
do so by keeping a “startup” mentality in a company 
now valued at more than US$200 billion. But with 
this size comes responsibility. When Microsoft sneezes, 
the IT industry catches a cold. When Microsoft is 
hungry, the competition, or in some cases its partners, 
get eaten. 

But while Microsoft’s dominance may be incredibly 
pervasive, the Internet and Java have shown that this 
dominance can be extremely fragile without constant 
vigilance by the company. This is not a monopoly of 
old that compares to the oil companies, AT&T, or even 
the more recent IBM case. 

A wrong move by the DOJ could damage Microsoft’s 
business substantially. And would you want Microsoft 
suing you for the US$100 billion that may be inadver¬ 
tently knocked off its net worth? 

This is definitely a whole new ball game. And the 
problem facing the DOJ may be that it needs to look at 
things from the view of “what are the implications of 
Microsoft’s continued dominance?” Even if it isn’t that 
likely. If there is a problem, they can’t sit back and hope 
the market solves it for them. 








Phones go wireless via LAN 

Symbol Technologies announced the release 
of NetVision Wireless Phone System, a new 
wireless Local Area Network (LAN) telephone 
system, based on voice over IP technology. 
“NetVision Phone looks like an ordinary cellu¬ 
lar [mobile] telephone, but permits users to 
place or receive calls between other tele¬ 
phones, or PC-based telephones located at 
any site served by their company's internal 
TCP/IP network," said Cat Anderson, manag¬ 
ing director of Symbol Technologies Australia. 
“Since the calls are carried over the compa¬ 
ny's data network like e-mail, there are no 
charges for these calls," he said. 

The addition of a gateway also allows calls to 
be carried over the company's existing tele¬ 



phone system to any location over the public 
switched telephone network. The NetVision 
Phone is based on Voice-Over-IP technology, a 
technique for sending real-time full duplex 
voice communications over the Internet, or 
internal IP network. 

The product is comprised of NetVision wire¬ 
less telephone handsets, a Spectrum24 wire¬ 
less LAN infrastructure, a gateway connection 
to a PABX, a key system and a T1 line, or 
another Public Switched Telephone Network 
(PSTN) connection using the recently released 
Cisco 3600 voice/fax modules. For further 
information contact Symbol technologies on 
(03) 9866 6044. 



Gartner forecasts IT’s destiny 


W hat key trends and events will drive new IT investments and what technologi 
advances will have the most significant impact on IT deployment decisions 
during the next 5 years? Bob Hayward, group vice president of GartnerResearch 
Asia Pacific, addressed these issues at the recent Gartner Predicts 98+ conference. 

"If you ask yourself what is it we've been trying to do with IT, there are essentially 
three eras of evolution. The first was about automation and associated cost control anr 
efficiency increases; the second was marked by the 
beginning of client/server and was more about productivity 
and end user empowerment," said Hayward. 

"We're now in the third era, moving away from IT being 
a back office function to a front office one of business 
productivity," he added. This included issues like value 
creation, e-commerce, direct interfaces to the supply chain; 
all of which go to the bottom line, contributing to the 
organisation's growth and competitiveness, said Hayward. 

This isn't the only new issue to face IS. 

"Change, once viewed as a short period of transition 
between two [much longer] periods of relative stability, is 
now a continuous process." 

This new environment is generating new critical factors for successful IT investment. 
Technology infrastructures and application architectures will need to become 
increasingly more flexible, integrable and maintainable. Hayward suggested that 
responding to these challenges will "require a dramatic rethink of how the information 
systems organisation is run, how it is measured and its relationship and involvement 
with 'the business'". 

Today there is significantly more involvement by senior management. "Whether it's 
e-commerce or Year 2000, we're hearing IT people say 'stop, my CEO's got hear this', or 
'when can you present to the board'. IT has now moved into the domain of 'IT for the 
non-IT manager."' 

Looking at the worldwide picture, Hayward said that as the power of the global 
economy is unlocked, enterprises that do not exploit IT as aggressively as their 
competitors will fall behind. This is because IT is becoming a universal business 
requirement and competency. 

While predicting that the principles of network computing will drive 70 percent of 
new business applications through 2002, he said that network computing, however, will 
merely extend, rather than replace, traditional enterprise application middleware. 
Through 2003, Hayward predicts more than 70 percent of enterprise standards will be 
driven by Internet-derived technologies beyond simple incorporation of browsers. 

By 2003, 60 percent of enterprises will deploy Windows terminals and Java 
computers, across a discrete set of users. However, 90 percent of business users will use 
network-independent PCs as the primary computing device. 
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Microsoft gives Digital the prime NT role 


Vet pushes NT capabilities 


M icrosoft showed it isn't scared of playing favourites with the promotion of Digital 
Equipment Corp. to being the only worldwide integrator for Windows NT. Digital's 
role as prime integrator is a reflection of the early lead it took 3 years ago promoting 
NT for the enterprise and backing it with technology and services support, said Digital offi¬ 
cials. 

"It's the early bird that catches the worm," said Chris Fagan, director of Microsoft's 
Enterprise Customer Unit. Other major vendors like IBM, and Hewlett-Packard are still going 
through the building stage and aren't as advanced in their resources as Digital, he added. 
"It's a matter of momentum." 

Digital is now more than 3 years ahead of the game with the largest certified base of 
service personnel, added Robert Battye, head of the Microsoft Alliance within Digital. The 
company expects to increase its pool of Microsoft-Certified Software Engineers (MCSE) and 
Microsoft-Certified Software Developers (MCSD) from 1,600 to 3,000 people by 1999. 

"There is nobody comparable that can bring BackOffice into the 
enterprise," said Battye. 

Digital's leadership in this area is proven with its dominance in 
related Microsoft products, according to Battye. Digital has rolled 
out 2.5 million Microsoft Exchange seats worldwide, putting it heads 
and shoulders above the nearest competitor with 22 percent market 
share. The company has also migrated an additional 3.5 million NT 
seats to Windows NT, he added. 

There is a need for major players like Digital, with multinational 
customers wanting a worldwide presence, and depth of expertise, to 
rollout what are increasingly global computing systems, said Fagan. 

Locally, Digital's Services Division has grown 40 percent year on year, primarily off 
Microsoft products, said Cris Nicolli, director of Network and Systems Integration services 
at Digital. 

"We are seeing a rapid escalation of NT resources and solutions," he said. And with 
growth expected to continue at this pace. Digital is looking to double its Microsoft certified 
personnel from its present levels of 110, in the next 12 months. 

Genasys to integrate with MS BackOffice 

Australian IT company, Genasys, has signed a Memorandum of Understanding 
(MOU) with Microsoft Corp. to integrate its spatial (geographic information system) 
storage solution into the Microsoft BackOffice platform, specifically SQL Server. 

"We believe that the strategic commitment of Microsoft to Genasys' spatial storage 
software creates renewed potential for our products to attain broad market acceptance," 
said Rodger Johnston, chairman of the Genasys Group of Companies. "We look forward 
to working with Microsoft to cooperatively market, support and license the product." 



Local anti-virus company Cybec is simultane¬ 
ously pursuing the NT-based corporate market 
and home-based Windows 3.1x users with the 
latest release of Vet Anti-Virus 9.7. 

Offering - in line with what has become almost 
an industry standard - real-time virus detection 



and removal and online uodates. Vet 9.7 fea¬ 
tures configuration wizards aimed at reducing 
installation complexity for businesses users. 
The product also features an updated 3.1x user 
interface. 

Cybec says it will offer automatic Macro virus 
pattern updates every two weeks and the com¬ 
pany is also promising free downloadable 
upgrades to the basic virus engine when nec¬ 
essary. 

Vet can be installed remotely with pre-set con¬ 
figurations, even under the tight security of NT. 
As an added attraction for corporate cus¬ 
tomers, Cybec offers free off-site licences for 
staff who want to use the product act home. 
Prices for Vet NT Server start from $595 and 
include online upgrades and updates, mailed 
upgrades and support for one year. 

Contact Cybec on (03) 9825-5600, info@vet. 
com.au or at www.vet.com.au for the location 
of your nearest reseller. 
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Network Undelete devoted to NT 


Executive Software has released Network 
Undelete, describing is the first and only com¬ 
plete file recovery system designed from the 
ground up for Windows NT 4.0 networks. The 
software provides enhanced protection for 



Administrator the ability to instantly restore 
deleted files on any NT system on the network. 
Network Undelete replaces the NT Recycle Bin 
with a powerful "Recovery Bin" that captures 
all file deletions on an NT system including all 
the file deletions currently ignored by the 
Recycle Bin, including deletions by other users 
sharing the drive. 

Prices start at $85 for a single client and $325 
for a single Administrator version. A starter 
pack containing one Administrator and five 
Clients is also available for $545. Contact Pixel 
Productions on (03) 9727 0111, or at 
www.pixel.com.au. 
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IBM heralds NT solutions push 


) 


I BM's Software Group is unveiling a new suite of Windows NT-based products to tie in 
value-added reseller (VAR) solutions for the corporate sector. The offerings will 
include a small business suite, departmental suite, and enterprise suite, designed to 
make it easier for solution providers to deliver solutions for Windows NT across diverse 
industries and markets. 

"Small business partners will write applications that sit on the business suite and are 
sold as small business solutions," said Michael Ballengee, marketing manager for NT 
solutions at IBM. 

The suites range from the small business development platform, offering intranet and 
Internet capabilities and popular line-of-business applications, to the enterprise suite for 
customers that want to integrate NT applications with their legacy systems. IBM is 
looking to release the suites this month. 

"These are the kind of tools that business partners can bank on," said Ian Bonner, 
vice president of Lotus and IBM worldwide partner marketing and programs. "The suites 
will create a tremendous opportunity for developers and channel 
partners to add services and capabilities for specific customer 
and industry needs. 

The components within the suites are based on open, 
industry standards and can run on leading operating systems, 
from desktop PC systems up to large mainframes. 

Comments from IBM executives did reinforce an emphasis 
on the small- to medium-size businesses. The idea is that 
these businesses, which generally don't have IT depart¬ 
ments, can forget about the IT infrastructure and get 
on with the job, said Birgit Daller, NT pro 
manager for IBM Australia. Solutions that 
gaining a lot of interest from partners include data 
marts, electronic business solutions, sales f 
and human resource automation, she added. 
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Cresting storage dusters 


Digital Equipment Corporation has announced 
new StorageWorks Array subsystems for 
Windows NT which can be combined to cre¬ 
ate Microsoft Cluster Server configurations as 
part of Windows NT 4.0 Server, Enterprise 
Edition. 

The StorageWorks Array 7000 and 10000 
Cluster/RAID devices are suitable for users 
wanting to move to an NT-based clustered 
environment. 

Digital said clustering achieves high availabil¬ 
ity for Windows NT by joining two servers 
together. If one server fails, the remaining 
server automatically picks up the workload. 

In the past, Windows NT servers handled their 



own storage either through internal storage or 
directly attached external storage arrays, 
according to Digital. 

In an separate announcement, Digital 
revealed it is shipping an entry-level RAID 
Array 3000 storage system for Windows NT. 
The subsystems are available now. Pricing 
depends on system requirements. 

Contact Digital on 13 23 93 
Web: www.digital.com.au 


Fenestrae’s Faxination for messaging 


F enestrae were out in Australia recently, preaching the virtues of their Faxinatior 
messaging solution for the now dominant Microsoft Exchange platform in Australia 
according to company officials. 

"The largest Exchange sites locally are bigger than the largest Notes sites, we believf 
that Exchange is the largest e-mail platform in Australia," said Chris Gerretsen 
Fenestrae's Asia/Pacific sales manager. Examples include Rio Tinto which has more thar 
10,000 Exchange clients, according to Fenestrae. The company is involved with on< 
government client at the moment that is migrating thousands of users to Exchange, al 
of whom need fax capability, said Gerretsen. 

The real push for the Holland-based Fenestrae is to 
promote its Faxination solution as a full messaging 
environment that offers cost savings for big busi¬ 
nesses that traditional fax servers can't match. The 
company is the number one messaging solutions 
provider on the Microsoft Exchange platform in 
Europe, according to Fenestrae. The company started 
as a consultancy and created messaging solutions to fit the needs of major customers 
like Shell. 

With 12,000 users of Faxination at Shell, the emphasis was on keeping the overheat 
costs as low as possible, said Gerretsen. Full integration with Microsoft Exchange means 
that users can send and receive fax, telex and mobile messages in their Exchange inbo> 
and all new features of Exchange 5.5 are supported. It does not need additional clien' 
software or duplication of address directories which means significant savings for instal 
lation, end-user training and maintenance. 

Native integration is only offered for Microsoft Exchange as it is seen as the most 
important messaging platform going forward. "We do have a Notes solution, but it's 
through SMTP so it's not native," explained Gerretsen. EDI will also be added in the near 
future. Older technologies like Telex are still very strong in important vertical markets like 
shipping, banking and oil, explained Gerretsen. 

















Introducing the first database as universal as the Worldwide Web it serves. 


Is your database missing something? if it can’t handle multimedia 

as well as conventional data, you should be looking at the new DB2® Universal Database. If it 
can’t scale to serve a world of Web users, you could be missing some customers. And if it doesn’t 
run natively on platforms as diverse as Windows NT,™ Sun Solaris, HP-UX, AIX and OS/2,® 
you’re missing some major efficiencies. Not to worry. We’ve put absolutely everything you need 
to develop Java -based Web apps into one package. And an eye-opening demonstration CD, 
including trial code, is absolutely free. Visit www.software.ibm.com/db2univ or call IBM Direct 
on 132 426 ask for UDB/Info, and see what you’ve been missing. 
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Canon extends laser printer range 





Canon announced the release of the LBP-2460, 
a high-quality 24 pages per minute (ppm) net¬ 
work laser printer with extensive paper handling 
capabilities up to A3 size, according to company 
statements. 

The printer offers 600 x 600 dpi resolution, with 
enhanced resolutions of up to 1200 dpi achieved 


through proprietary Canon technology. Other 
features include an intelligent switch capability 
allowing users to automatically switch between 
PCL and PostScript for each print job. The Lbp- 
2460 is available now with a recommendd retail 
price of $5,499 including tax. For more informa¬ 
tion contact Canon Australia on (02) 9805 2000. 


Compaq gives small business the option 


C ompaq will attempt to break into the low-end server market with a product aimed 
at small business, together with a marketing model offering a rental option. 
The launch of Compaq's ProSignia 200 Small Business Server in conjunction with 
Microsoft Small Business Server 4.0 has been accompanied by an announcement by 
Compaq Capital (a joint venture between Compaq and LeaseTec) that it will offer 
financing options. 

Compaq believes the leasing arrangement - 
which will see customers pay less than $7.50 a day 
to rent a ProSignia 200 6/266, extra 64MB ECC 
RAM, BackOffice Small Business Server and 
Microsoft Office Professional - will help attract 
customers that previously would not have 
considered the product line. The company says 
that while many small businesses wouldn't have 
the cash flow to consider paying the standard 
retail price of $8153, the 36-month contract will 
prove attractive. 

"We've set up this agreement with Compaq 
Capital to offer a rental option to customers, because even though the package has been 
priced very aggressively, cash flow is a big issue in small business," said Compaq main¬ 
stream server product manager Camilla Sullivan. "In the past, we 
haven't been able to offer any finance to help our channel sell products, 
but now this is possible." 

According to the terms of the Compaq Capital agreement, resellers 
will receive the full retail margin on any server package they sell, even 
though customers may not yet have made any payments on them. The 
full burden of the financing will be met by Compaq Capital. 

The small business server package is aimed at companies buying 
their first servers and installing their first networks, Sullivan said. 
Designed to be easy to install and require low maintenance, the 
package is placed to take advantage of the growth of small business 
networking needs. 

"From a hardware point of view, this server is designed to be a first 
purchase for a small business. It's designed to be really simple to install 
and use, and can be operated without dedicated IT resources," she 
said. 

Other sales points include special pricing on small business finan¬ 
cials package Great Plains Dynamics. For those customers thinking of 
moving to mainstream Compaq server, prices on some models have 


MS Office for Windows Terminals 

M icrosoft will give Windows terminal users the next version of its 
Office productivity suite, thereby addressing one of the target 
markets of Java-based office suites. Microsoft plans to offer the 
new Office version with the next release for Windows. The product 
could be available as soon as January. 















When it conies to accounting, 
Royal Copenhagen has it licked. 


As a 100% Australian developed and supported 
rounting software package, Sybiz is for managers who 
int the power and accuracy to run with true multi-user 
ndows™ accounting. It's software that's designed for 
ur future. 

Easy to learn, Sybiz Vision is also easy to use and to 
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der in PC accounting software for Windows.™ 
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siness, including an Australian designed Payroll module. 
| offer fast processing & robust performance under 
fndows 95™ and Windows NT™. 


NEWLY RELEASED VISION (Version 2.0) is now 
available, catering for an even wider range of 
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name of your nearest Sybiz Solution Provider. 
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Fast track your 
way to MCSE.... 
without costing an 
arm or a leg! 


Imagine if you could become a 
Microsoft Certified Systems Engineer. 
You would be recognised at your work¬ 
place and within the IT industry for 
your expertise. 

Imagine the look on the boss's face 
when support costs decrease and pro¬ 
ductivity increases as a result of your 
efforts. 

You may not have achieved MCSE 
because the time and/or money has not 
been available. 

In Learning offer you a solution to this 
dilemma. We will send you a FREE CD 
Rom that will show you how to achieve 
MCSE quickly and inexpensively. 

In Learning offer self paced training 
that will do the job. We can provide you 
with your very own training course on 
multimedia CD Rom. Your own Expert 
Trainer at work or home! Not a boring 
book on screen , but real multimedia 
movies, simulations, tests and demos. 
Seeing is believing. An MCSE candidate 
said 

" I wish / had called you way before I 
signed up for those classroom courses. 
..after the first test, NT 4.0 Workstation, I 
am sure that had l not bought your pack¬ 
age I would not have passed the exam. 
Only your material helped me to pass... 
the classes that I attended did not cover 
the material for the exam enough for me 
to pass. LearnKey and MasterExam did. 
This is the only way to go. I will be pur¬ 
chasing more courses for my continued 
education and certification needs. Any 
other way would be throwing money out 
the window. 

Ted Murray, MCP. (MCSE - after the 
next test)” 

If you to would like a better way to 
improve your qualifications then call us 


FREE demo CD Rom 
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07 3841 2286 


Will NT, Java and CE Be Next? 


T he U.S. Department of Justice's historic case against Microsoft Corp. is significant fc 
what it includes, but also significant for what may follow. 

Neither the DOJ's case, nor that filed by 20 state attorneys general includes any leg. 
arguments covering Windows NT, Microsoft's long-term strategic operating system. Ye 
the complaints, filed against the company last month, hold open the possibility for futur 
action against Windows NT. 

"The DOJ and states have left open the possibility to amend their 
complaints," said Ken Wasch, president of the Software productivity 
Association. "Windows NT is not part of this filing, but it very well 
could be in the future," Wasch said. 

Wasch added that Java could factor in the future as well. And 
"claims against Microsoft's Windows CE are also a possibility." 

Joel Klein, the assistant attorney general for antitrust, said the 
DOJ's investigations into Microsoft's business practices will continue. 

However, Klein would not specify the nature of the investigation or 
what products or practices were indeed under investigation. 

Meanwhile, Wasch's SPA memberships, and that of other association's representin 
the software and computer industry chimed in with support for the government's actioi 
against Microsoft. 

"Our membership of 1,200 software companies applaud this move," Wasch saic 
"More than half of our members have sales of less than $2 million a year, so the messag 
from Klein resonates with our membership." 

Ed Black, president of the Computer & Communications Industry Association (CCI/° 
also applauded the DOJ's actions to "help preserve competition, innovation and choice i 
the computer industry. By upholding the principles of antitrust law. Justice has demon 
strated that no one and no single company is above the law." 

Speaking at a news conference, Black said: "Through the power of contract, Microsof 
leverages its power as the dominant supplier of desktop operating systems to win marke 
share in other areas - whether it's word processing, spreadsheets, browsers, Internet sites 
cable set-top boxes, or retail travel and financial services." 

In a statement, Black added that CCIA hopes Microsoft "gets the message that industr 
will support vigorous competition - not a ruthless pursuit of domination." 



An Exchange for Notes 


A fter years of false starts and delays, Microsoft Exchange Server appears to hav< 
stolen some momentum from rival Lotus Notes. 

Figures from the Electronic Mail & Messaging Systems (EMMS) newsletter show 
Exchange edging ahead of Notes in client license sales in the first quarter of 1998 for thf 
first time. In that period, Microsoft sold 3.1 million Exchange client access licenses tc 
Lotus' 2.7 million. Notes still leads total seats with 22.5 million worldwide v 13.1 millior 
for Exchange. 

But this is only one round in a long fight to dominate corporate messaging, said Erie 
Arnum, editor of EMMS. Lotus executive vice president Mike Zisman was unfazed by thf 
new numbers. "We don't dispute the figures and they don't particularly concern us," hf 
said. Many of the new Microsoft seats probably derive from a pent-up demand amonc 
old Microsoft Mail users, he said. 

Lotus is now focused on getting to 30 million total seats by the end of the year. 
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Graphics company makes local debut 



s 


US-based company, Hemera Technologies has 
introduced NetGraphics Studio 1.0 - a Web 
illustration software suite to the local market. 
NetGraphics Studio, which operates on 
Windows NT 4.0 networks, includes an 
Optimiser, which allows Web designers to 
transform any existing 
graphical images into a for¬ 
mat compatible with the 
Internet. 

The Optimiser guides the 
user through this process by 
prompting for information 
using familiar terms. It will 
also recommend the best for¬ 
mat between GIF and JPEG-based on 
an analysis of the image attributes. 

NetGraphics Studio 1.0 is being distributed by 
Marketing Results and costs $199. 

Contact Marketing Results on (02) 9899 5888, or 
at www.hemera.com 
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Web designers move to Windows 


W eb design, one of the last domains where Macintosh computers reign, appears to 
be moving to Microsoft. "We used to be a Mac shop - now we are 75 percent 
Windows," said Rob Wood of Melbourne-based Web design company Oasis. 
Another convert to the Windows-based platform is Sydney-based Tony Redhead of Red 
Square Productions. "Now, we are working with Windows NT workstations and servers. 
We recently finished work on the Qantas Web site and my staff are now having to come 
to grips with the move from Mac to PC," said Redhead. 

Redhead is not alone. The Windows ripple has even affected Adobe Systems, the 
maker of Photoshop and other graphics software packages. Graham Freeman, Sydney- 
based vice president for Adobe, blamed a decline in Mac software sales for Adobe's first 
quarter revenue shortfall. 

For designers like Redhead, costs are the big factor in making the switch: "It's just 
cheap as hell to buy a wicked Windows unit, getting a 300-MHz processor for $3,000 - 
that's nothing," Redhead said. 

And, even as the world of Web design shifts to Windows, so too may the look of the 
Web, said William Weinman, author of Creative HTML Design. 

"A Mac site looks dark and low in contrast on a PC monitor," he said. "Mac screens 
are brighter than a PC screen, and Mac designs just look muddier on a PC." 

Weinman said he predicted the new look of the Web, "A lot more Microsoft logos." 
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or call 1800 671 990 in Australia, or 0800 448 267 in New Zealand. 
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Tivoli offers SMEs network 
management 


Tivoli has come up with network management 
tools that simplify the task of monitoring net¬ 
work performance and fixing errors when they 
occur. All these companies are aiming for small 
businesses without dedicated IT staff. 

Tivoli's IT Director runs on Windows NT and 
aims to provide administrators with a single 
point of control to manage a small- to medium¬ 
sized network. 

The system runs over NT, Windows 3.1/95, 
NetWare and OS/2 networks and allows admin¬ 
istrators to monitor resources, automate rou¬ 
tine tasks like software distribution and backup 
and manage adverse events as they occur. 

The package provides management software 
for Web server applications including Microsoft 
MCIS and Netscape SuiteSpot and package for 
managing Notes, Exchange and SQL Server are 
available separately. 

"IT Director was built for small and medium 
firms because we think they have distinctive 
requirements - firstly, that they are mainly using 
NT and secondly that they have to have a sim¬ 
ple solution," said Tivoli's Australia/New 
Zealand general manager, Tony Best. 

Tivoli's IT Director is expected to be available as 
of next month from IBM resellers and distribu¬ 
tors. For more information visit Tivoli's web site 
at www.tivoli.com. 


Microsoft touts Unix interoperability 


M icrosoft is addressing the NT-Unix integration market with the announcement thr 
it will develop an options pack that makes it easier to run NT workstations on the 
existing Unix networks. 

The Windows NT Services for Unix Add On Pack features resource sharing tools 
remote administration, scripting and password synchronisation. Due to go into bet 
within the next month, the package is expected to be commercially delivered sometim 
later this year. 

Rather than combine partial solutions from different vendors, Microsoft hopes it 
customers will come to it for interoperability solutions. The company also offer 
products for the Mac, NetWare, mainframes and the OS/400. 


Great Plains acquisitions promises ERP offerings 

S mall business financials company. Great Plains Software, has announced plans t 
expand into the Enterprise Resource Management space with a range of offering 
acquired from its ISVs. 

The company shelled out US$11.9 million for certain software and developmen 
assets from United States ISV ICONtrol and Norwegian telco Telenor. The result, th 
company hopes, will be the ability to offer ERP and management applications fo 
medium-sized businesses. 

Great Plains plans to ship three components - a manufacturing suite, a humar 
resources management system and a consolidations and budgeting solution - wit! 
Dynamics 5.0 in the second half of 1998. All the products are aimed at mid- to large-sizer 
corporates and are fully integrated with the company's NT client/server products. 

Some of the components are already on the market - particularly the budgetinc 
solution - but the company says full integration with Dynamics won't take place unti 
release 5.0. 


THE SOLUTION: Seagate Backup Exec 


Windows NT Backup 


100% Windows NT compatibility 
Automated Intelligent Disaster 
Recovery™ option 

Advanced Device & Media Management 
Installation Wizards 
Centralised Admin & Monitoring 


100% Microsoft Compatibility using 
COM architecture 
Integrated Crystal Reports 
Seagate Agent Accelerator for even 
faster backups! 

RAS support for remote servers 


CALL ACA PACIFIC NOW FOR YOUR FREE TRIAL CD-ROM 1 800 671 796 www.acapacific.com.au 



Single Server: $1,025 
Enterprise: $2,050 

Options from: $725 
Inch: IDR, SQL, Exch., Oracle, 
Autoloader, NetWare, Open 
File Manager, Media Mirror. 


information, the way you want it™ Seagate 

store|access|manage™ Software 
























Finding it hard to think? 

Microsoft'* Office 97 can’t give you more hours in the day, 
but it could put the precious few you have to better use. 

Take Outlook,” your desktop information manager. 
Using AutoPreview, this sophisticated tool helps you pick 
out urgent e-mails at a glance. You won’t waste time with 
spelling and grammar checks either: Microsoft Word 
corrects errors as you type and even finishes dates and 
common words for you. 

To stop you getting tangled in the Web, Office 97 lets 
you drag and drop data into your work, then formats the 
web links automatically. And if things don’t add up 
on the spreadsheet front, you can count on AutoCorrect 
in Excel to pick up and fix common formula errors right 
down to the bottom line. 

In today’s time-pressured environment, the temptation 
is always to do what's urgent rather than what’s 
important. By clearing your desk, Microsoft Office 97 
helps clear your mind too, freeing up your grey matter to 
concentrate on the things that really matter. 

Now isn’t that something worth thinking about? 

information, visit the Office 97 website at www. 



Microsoft 


iicrosoft.com/office/ 


Where do you want to go today? 













NT’s poor scalability performance might not be caused by an inability to scale 
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| onventional wisdom has long known that Windows NT 
doesn't scale as well as UNIX. Benchmark after 
f benchmark, multiprocessor NT systems have lagged 
behind their multiprocessor UNIX counterparts. People have 
developed many theories to explain the reasons behind NT's poor 
multiprocessor showing against UNIX. The theories include the 
relative immaturity of the NT code base and the generic nature of 
the x86 hardware platform. 

However, NT's poor scalability performance might result from 
the level of abstraction in the operating system (OS) rather than 
NT's inability to scale. "NT is at a disadvantage against UNIX 
because Microsoft must maintain a single 
binary image for a broad range of plat¬ 
forms," said Kitrick Sheets, the chief 
technical officer at MCSB Technology, 
maker of AutoPilot P/SA (Perfor¬ 
mance/Scalability Accelerator). In 
contrast, UNIX hardware vendors have 
more control over their particular 
hardware implementations and can 
tune the OS in ways that NT hardware 
vendors can't, such as modifying the 
memory-management and thread-sched¬ 
uling functions. 

This analysis could go a long way toward 
explaining the disappointing scalability 
numbers reported by vendors of early 8-way 
NT servers. Sheets gave the example of one 
vendor's Transaction Processing Council 
Benchmark C (TPC-C) results for its 8-way 
symmetric multiprocessing (SMP) system. 

"The vendor's problem was really hardware 
related. The 8-way SMP system had a memory 
partition scheme that separated the two processor quads, a 
scheme that NT wasn't aware of. Without custom tuning the NT 
scheduler to maintain proper processor affinity, there was no way 
that SMP system was going to achieve linear results." (Processor 
affinity is the association between a processor and a thread.) 

Products such as MCBS's AutoPilot can address this problem by 
progressively monitoring various environmental and quantitative 
factors within the NT Executive. The products then dynamically 
tune the OS's thread-scheduling and memory-management func¬ 
tions to compensate for idiosyncrasies in the underlying hardware 
(such as those in the vendor's 8-way design). 

Such approaches can help vendors get more out of NT's archi¬ 
tecture. MCSB points to commissioned benchmarks that show 
significant performance improvements from better thread and 
processor affinity management, especially in OEM configurations. 





What about scaling beyond 8-way? According to Sheets, 
situation is only going to get worse as vendors try to exter 
NT past eight CPUs." 

This MCSB executive is not alone in his assessment. Mo 
experts agree that, as SMP systems scale beyond four processo 
system bus contention becomes a major problem. Not enough b 
bandwidth exists to accommodate memory activity from 
CPUs. This situation is particularly true in x86-based desi 
which the system bus often runs at less than 100MHz. 

One solution is to design a faster, shorter, more efficient bu 
But as Digital Equipment has discovered in its 8- and 12-way Alpl 
systems (which employ a true, single-bus SMP desigr 
delivering such an implementation is expensr 
because it requires custom Application Speci 
Integrated Circuits (ASIC) and highly tolera 
signalling materials. 

The high cost associated with true-SIV 
scaling leads many analysts to believe 1 
hybrid designs using interconnected 4-\ 
quads are the wave of the future. In fact, sue 
hybrid solutions are already in use at the ultn 
high-end of the UNIX server market. Man 
technology leaders in the multiprocessi 
field, including Sequent Computer System 
and Data General, are basing their 16- 
32-way UNIX configurations on th 
radical non-uniform memory arch 
tecture (NUMA), a design that 
separate 4-way SMP system board 
linked via a high-speed interconnec 
switch. 

Microsoft has publicly voiced its oppo 
sition to NUMA-based designs, pointing to th 
difficulty that some companies have in adaptine 
applications designed for SMP scaling to the disjointed, quad 
based environment. Microsoft advocates the continued devel 
opment of true-SMP designs and the use of clustering as alterna 
tives to the more radical interconnect approach. 

Many analysts agree, noting that Intel's forthcoming Deschutee 
architecture and vendors' development of high-speed, low-cos 
system bus architectures will help alleviate the SMP performance 
bottleneck. In the meantime, companies deploying current gener 
ation 8-way designs need to be aware of the architectural compro 
mises being made in the name of reducing production costs. In the 
case of systems based on Intel's Corollary and similar quad-basec 
architectures, SMP isn't always SMP. Companies might need tc 
invest in additional software performance technologies before the\ 
can achieve near-linear scalability. 
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Micrografx hits the enterprise 


Borland sports new name, strategy 


Borland International is now sporting a new name, a new professional services organ- 
sation and a new enterprise application server. 

The company last month changed its name to Inprise Corp to reflect the recent 
lurchase of object middleware vendor Visigenic Software and the developer's new focus 
in the distributed enterprise application market, said the company's chairman and chief 
xecutive Del Yocam. 

"We invented the name because the 'in' and the 'prise' - inte¬ 
grating the enterprise - was an excellent way to talk about what 
we're planning in the future," Yocam said. 

"In Australia and New Zealand, we have already established 
a solid track record of helping enterprise customers develop and 
implement sophisticated distributed applications," said Ray 
Bradbery, managing director of Inprise (Australia and New 
Zealand). 

As part of the company's latest technology road map, it soon 
will release the Inprise application server, an integrated suite of 
enterprise middleware and tools, said Rick LeFaivre, senior vice 
president of research and development. Given this focus, 
.eFaivre said Inprise's competitors now include BEA Systems and Iona Technologies. 

The new Inprise application server, using a CORBA backbone that supports Enterprise 
lavaBeans, will feature application and transaction management, security, Web inte- 
jration, and database and legacy system integration, he said. He declined to provide 
urther details but said Inprise will release tools and enterprise products over the next 
;everal months, including demos during a developers' conference in July. 

Inprise also unveiled a new worldwide professional services organisation, which will 
integrate consulting, training and technical support services. "Instead of a product orien¬ 
tation, now we're solution-oriented," said John Floisand, senior vice president of 
worldwide sales. 

The company will continue to work closely with systems integrators and VARs to help 
build complete solutions for customers, Floisand said. Inprise does not have enough 
resources to accomplish it by itself, Floisand said. 

Ron Rappaport, analyst with Zona Research, said Inprise must strike a lot of partner¬ 
ships with other vendors because the company's focus is now not only on development 
tools, but also deployment and management of enterprise software. 




As part of a move into the corporate IT market, 
Micrografx has released an enterprise version 
of its graphics suite. The Micrografx Suite 2 
Enterprise Edition ships with a new Network 
Installer that lets users install or execute appli¬ 
cations from a single point on the server. 

The updated software suite - which includes 
Flowcharter 7, Designer 7, Simply 3D 2 and 
Picture Publisher? - lets users create diagram, 
chart technical illustration, digital image or 3D 
image for the Web or traditional output. 

Other enhancements include; the ability to save 
Flowcharter files in HTML with HyperLinks for 
Web output, support for AutoCAD DWG and 
DXF files with the Designer component, and 
speed improvements in Simply 3D under 
Windows NT 4.0 network environments. 

Other enterprise features include the 
Micrografx Icon Manager, which provides a 
network installa¬ 
tion guide and 
complete listing 
of all compo¬ 
nents installed. 

Graphics Suite 2 
Enterprise Edition 
costs $545 and 
comes with a 30 
day money back 
guarantee. An 
upgrade from the 
previous version costs $195. 

Contact Micrografx on (02) 9415 2642 
Web: www.micrografx.com 


Test drive 

■Microsoft! 

business 

system 



To trial genuine Microsoft software before you buy, visit the “getnow” website. 
Microsoft 0utlook”98 and Internet Explorer™4.0, as well as a range of 
BackOffice" and Developer evaluation products, are available at no charged 


Evaluation products include: 


Microsoft Windows NT® Server 4.0 
Internet Information Server 
Microsoft Site Server 
Microsoft SQL Server " 

Microsoft Exchange Server 
Microsoft Proxy Server 
Microsoft SNA Server 
Microsoft Visual InterDev " 
Microsoft Visual J++” 

Microsoft 

Where do you want to go today?’ 












Monitor your network 


Argent Software has released the latest version 
of its Global Alert network monitoring product 
for Windows NT. 

Argent Global Alert now features full support 
for SNMP over any platform, in addition to 
existing options like around-the-clock monitor¬ 
ing, e-mail problem notification and remote 
server reboot. Users can also select which 
machines they want to monitor on a particular 
network using the simple interface. 

AGA has a node list facility whereby a group of 
nodes can be submitted into a logical entry, 
with rules then applied against the node list. Up 
to 1024 different node 
lists can be defined 
and each list can con¬ 
tain up to 4096 node 
names. AGA is fully 
integrated with Argent 
Queue manager, 
which gives full job 
control and logging 
power. 

Pricing for AGA starts at $9800 for 10 nodes, 
with additional licences available on a sliding 
scale. Maintainence and 24-hour technical 
support are available free of charge for the first 
year, as are incremental software updates. 
Contact Argent Software at www.argentsoft- 
ware.com. 



PC, NC worlds take cues from each other 


T he computer displays Windows 95 on its 15-inch screen and includes parallel an< 
serial ports. But this computer is not a PC: It is a Winterm 2700 Windows-base< 
terminal from Wyse Technology. 

The product is characteristic of what vendors and analysts said is a growing tendency 
in the PC and thin-client worlds to co-opt ideas from each other. 

"The PC world is awakening to the issues of the [Network Computer], the reducer 
complexity, and the reduced original cost," said Jim Gant, vice president of marketing fo 
the IBM personal systems group's network computing division. "There will be more o 
an adoption of common technology in the future. It makes sense to have more commor 
components between NCs and PCs." 

Conversely, NCs are taking some cues from PCs, vendors said. "Some products or 
the NC market the manufacturers are fattening [with features]," said Lee Rainey, directo 
of marketing for the network displays division of Tektronix. 

Important differences exist between the thin client and PC, manufacturers said. Bu 
thin-client and PC manufacturers appear more willing to allow technologies to co-exist 
vendors said. Resellers of thin clients can mine the large installed base of dumt 
terminals for upgrade sales, said Jeff McNaught, senior director and general manager o 
Wyse. 

The current truce between PCs and thin clients did not start out that way. Sur 
Microsystems trumpeted the JavaStation NC as the "next paradigm" in technology thal 
would replace the PC on corporate desktops. 

Sun's announcement in fall 1996 received a cool reaction from Intel and Microsoft. 
The thinking on both sides has since converged. Intel has expressed interest in 
making chips for a "lean client". Later this year, Microsoft will introduce Windows 
Terminal Servers, a multiuser version of Windows NT where clients, be they PCs or 
Windows-based terminals, will download applications from a server. 

The thin-client industry's support for Windows applications is essential for its 
survival, vendors said. 
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ONLY THREE THINGS ARE IMPORTANT: 


INTEGRATION INTEGRATION 
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INTEGRATION 

Why install fax client software when you already have 
Microsoft® Exchange or Outlook™? 

With Faxination® for Microsoft Exchange, your 
Exchange client is the fax client. 

No additional client software to install, no additional 
user training, no support backlog. See the positive 
effect on your Total Cost of Ownership! 

INTEGRATION 

just deployed 1000 Exchange users and now you have 
:nter them in a fax server directory as well? Get real! 
h Faxination, the Exchange directory is the fax 
ictory. So instead of juggling with two directories you 
handle everything from within Microsoft Exchange, 
tig the familiar Exchange Admin tool. 




INTEGRATION 


In the real world, corporate needs extend beyond Fax and Exchange. With 
Faxination it is easy to add modules for SAP R/3 . SMTP . Pa g in g . Mobile and even 
Telex connectivity, giving you one integrated solution for all your communication 
requirements. 


Because today's messaging is global, Faxination for Microsoft Exchange is 
available in 9 languages and is supported by a qualified partner network 
covering 54 countries worldwide. To find out more about Faxination for 
Microsoft Exchange and how we can tackle your real world issues today, call 
one of our Australian partners or visit our web site at www.fenestrae.com. 


a free Faxination Information Pack contact Information Gateways, info@ig.com,au 




Phone: 02 99 75 67 79 
Fax: 02 99 75 67 69 
info@ig.com.au 
www.ig.com.au 
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|True Integra ted Messaging Starts Herelm I 

AArww.fenestrae.com 

info@fenestrae.com 
Fax:+31 70 30 15 151 



















DB2 Does Date 


IBM's DB2 competes with Informix, 


Microsoft. Oracle and Sybase 




B BM’s DB2 Common server, DB2 has previous¬ 
ly lacked several components (e.g., integrated 
replication in the base product, enhanced GUI 
management tools, and a lack of support for 
SMP) that limited IBM’s share in the NT market against 
competitors such as Microsoft and Oracle. Since then, 
IBM has added several components to better position 
DB2 in the NT database market. 

The History of DB2 

The following DB2 products are currently available: 

• DB2 Universal Database (UDB) 5.0 (Personal, 
Workgroup, and Enterprise Editions) 

• DB2 Common Server 2.0 and DB2 Parallel Edition 
1.0 (pre-UDB releases) 

• DB2 for OS/400 

• Mainframe DB2 (DB2 forVSE andVM; DB2 for 
OS/390) 

The difference between DB2 Common Server and DB2 
UDB 5.0 is that the latter merges the functions of DB2 
Common Server (including DB2 Database Server 4.0) 
with DB2 Parallel Edition and can run on SMP, Massively 
Parallel Processor (MPP), and clustered systems. 

You can purchase several versions of DB2 UDB. The 
Workgroup Edition includes the following components: 

• DB2UDB5.0 

• DB2 Client Pack with DB2 Client Application 
Enablers (CAEs) 

• DB2 Relational Extenders for text, image, audio, 
and video 


The DB2 UDB Enterprise Edition supports host connei 
tivity via DB2 Connect 5.0 (formerly Distributed Da 
Connection Services - DDCS) for connecting to othi 
DB2 platforms (e.g., OS/390, OS/400,VSE andVM) at 
Distributed Relational Database Architecture (DRD/ 
which is IBM’s version of Open Database Connectivity 
ODBC) servers. 

A single-user DB2 UDB Personal Edition is availab 
for NT, Windows 95, and OS/2. The product isn’t 
server version, so it doesn’t include the CAEs, but it ca 
function as a client to any DB2 server. Developers can bu 
the DB2 Personal Developer’s Edition or the DB 
Universal Developer’s Edition. Both editions are similar t 
the basic bundles described above, except they includ 
additional software development kits (SDKs) that le 
developers access DB2’s Call Level Interface (CLI) an 
write applications in programming languages such as C 
C++, REXX, or Visual Basic (VB), using embedded SQL 

IBM offers the support that Microsoft developer 
expect. IBM has a developer connection at http://www 
developer.ibm.com and a technical library at http:/, 
www.software.ibm.com/data/db2/library that functior 
similarly to the Microsoft Developer Network (MSDN) 
You can also find free DB2 manuals online at http://wwv 
.software.ibm.com/cgibin/db2www/library/pubs.d2w, 
report?uid=UNKNOWN&pwd=&search_type= 
SIMPLE&r_host= 1 cust64.max. 

In February, IBM launched DB2 OLAP Server 1.0 
which combines Arbor’s Essbase 5.0 OLAP server wit! 
IBM’s DB2. As with UDB, personal, workgroup, enter 
prise, and developer versions are available (for more infor- 
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lation, go to http://www.software.ibm 
:om/data/db2/db2olap). IBM’s Digital 
ibrary and Visual Warehouse products are 
ased on DB2, and VisualAge for Java 
-business ships with a copy of DB2. 

lew in UDB 

tarting with DB2 Common Server, IBM 
ied to make DB2 as easy to install and 
dminister as SQL Server; with DB2 UDB, 
3M has perhaps outdone Microsoft. IBM 
as also added support for SMP to UDB. 
Vith DB2 Common Server, you had to use 
separate Parallel Edition to exploit paral- 
:lism in SMP and MPP systems. With 
JDB, you can perform the following par- 
llel operations: Load, Insert, Update, 
)elete, Reorg, Join, index operations, sorts, 
ackup and restore operations, and table 
:ans. DB2 UDB also offers built-in repli- 
ation, with DataPropagator-Relational 
which was formerly an extra-cost option). 
)B2 Datajoiner is required for heteroge- 
leous joins and is sold separately. 

DB2 UDB includes extensions to SQL 
nd supports online analytical processing 
OLAP) via enhanced star-join support 
data warehouses often use star joins). UDB 
Iso comes with CUBE and ROLLUP 
:ommands, which let users perform drill 
lowns, rollups, and cross tabulations. Like 
Common Server, UDB supports recursive 
SQL, which can handle difficult structures 
;uch as those required for bills of materials. 
JDB adds support for outer joins and 
ichemas, and IBM is developing support for 
nany SQL3 features. Microsoft and Oracle 
SQL Server users want a DB2 equivalent to 
Transact-SQL (T-SQL) or Programming 
Language SQL (PL/SQL). IBM never 
developed a proprietary extended SQL 
(such as T-SQL or PL/SQL) with support 
for programming constructs such as loops 
and IF statements; thus, developers must 
write code, including stored procedures, in 
DB2’s ANSI-compliant SQL or embed 
SQL in other programming languages. 

On the performance front, DB2 UDB 
adds global caching for SQL statements and 
supports 64-bit addressability, which 
accommodates very large memory (VLM). 
Database administrators (DBAs) can define 
multiple, various-size buffer pools to better 

www.wmntmag.com 



■ SCREEN 1: Viewing the contents of the 
DB2 UDB for NT Workgroup Edition pro¬ 
gram group on a Windows NT 3.51 system 

control the data in memory (e.g., binding a 
ffequendy accessed table to a particular 
buffer pool so that the table remains in 
memory). You can achieve VLM support 
through an Extended Store (ESTORE), 
which lets you define a separate address 
space to use as a buffer pool extension. 
Multiple tablespaces can also share buffer 
pools. In addition, you can harness table- 
spaces to support tables with large objects, 
storing the objects in separate tablespaces. 

Additional DB2 UDB improvements 
are more efficient client/server communi¬ 
cation, faster crash and rollforward recovery, 
and an improved LOAD utility. UDB also 
adds support for Distributed Relational 
Database Architecture (DRDA) over 
TCP/IP (DRDA previously required 
SNA) and the Open Software Foundation’s 
Distributed Computing Environment 
(DCE), a popular infrastructure for manag¬ 
ing mainframe-shop enterprise security. 
DB2 UDB ships with Java Database 
Connectivity (JDBC) and ODBC 3.0 
drivers and supports client-side applets 
(which let you run applications against 
DB2 without needing CAEs, for example). 

Another new feature is the DB2 
Governor, which controls functions such as 
application behaviour. The Governor is a 
combination front-end utility and daemon. 


You create rules for application behaviour 
and use the daemon to collect statistics.The 
Governor then checks the statistics against 
your rules and can take various actions. 

Hands On 

Installing DB2 UDB on NT 3.51 or NT 
4.0 is easy. The installation program detects 
network protocols and can create a new 
NT user with DB2 DBA privileges. I 
installed the Workgroup Edition on an NT 
4.0 laptop as a local server and the 
Universal Developer’s Edition on an NT 
3.51 server, so I didn’t need to consider the 
connectivity issues associated with a normal 
enterprise installation. 

All versions of DB2 UDB ship with a 
complete documentation set (14 manuals 
totalling more than 30MB, which you can 
selectively install via the custom installa¬ 
tion). I particularly recommend that you 
read the 239-page Quick Beginnings for 
Windows NT before installation. Another 
great resource for developers or DBAs 
who are already familiar with another rela¬ 
tional database management system 
(RDBMS) environment is Appendix C in 
the 133-page manual Administration: 
Getting Started. IBM calls Appendix C a 
terminology map, but the appendix also 
maps common utilities. 

After you install DB2 UDB and reboot 
the server, the first screen lets you install 
the sample database. I always install the 
sample database on a development server. 
Many third-party products have demon¬ 
stration or quick-start modules that use 
RDBMSs’ default sample databases, and 
technical sessions and reviews often refer to 
those databases. Many SDK sample pro¬ 
grams also use the default sample database. 
Moreover, installing a sample database on 
your production system gives you a test 
database for setting up DB2 clients. 

The default DB2 UDB for NT 
Workgroup Edition program group 
includes several options. Screen 1 shows the 
available options. 

The next step in a typical WAN or LAN 
installation is to install the DB2 clients 
(CAEs) .You need to set up DB2 usernames 
on the DB2 server before you install the 
client software; Appendix C in Quick 










C ORDBMSs: Universal Databases ~) 


Software developers used to design and optimise relational database 
management systems (RDBMSs) to support OnLine Transaction Processing 
(OLTP) systems. Vendors then added configuration parameters to let us use 
OLTP systems for decision support systems (DSSs), client/server, and data¬ 
warehousing applications. Systems must now also manage non-structured 
data-everything from documents and Web pages to graphics and audio clips. 
Document management systems, object-relational database management 
systems (ORDBMSs), and standalone Web site programs might offer good 
proprietary solutions, but many organisations prefer that their RDBMSs handle 
the data in a centralised fashion. 

Universal servers (sometimes called ORDBMSs or hybrid systems) need to 
deliver a synthesis of relational and object database technologies, offering 
more flexible data type support and a better fit with Internet architecture and 
distributed objects. Universal servers have been available only since late 1996, 
so their eventual role in database management is unclear. Each of the five major 
RDBMS vendors uses a different architecture for its universal servers. 

IBM. IBM has supported object-relational data types, as well as content- 
specific search engines that extend SQL, since June 1996. IBM's technology 
relies on extenders rather than on cartridges (Oracle), DataBlades (Informix), 
or a middle layer (Sybase). Extenders take advantage of user-defined types 
(UDTs) and user-defined functions (UDFs) to extend SQL to handle non- 
traditional data. For example, you can use UDFs, which are registered directly 
with the Universal Database (UDB) kernel, in any SQL statement. DB2 UDB 
continues to rely on a pointer- and metadata-based approach to extended data 
types. Several of IBM's partners, including Maplnfo and ESRI, are developing 
additional extenders. 

Informix. Informix released INFORMIX-Universal Server (IUS) in late 1996 as a 
combination of classic INFORMIX-OnLine Dynamic Server and lllustra in a 
tightly integrated single server that natively stored object data types. This 
architecture was based on DataBlade engine extensions. Competitors such as 
Oracle asserted that bad DataBlades could crash or otherwise corrupt a 


database. This problem was unlikely, because Informix planned to certify 
DataBlades and give users options for running DataBlades on the client. In late 
1997, Informix announced a more conservative approach to universal server 
technology that relies on Informix’s flagship OnLine Dynamic Server, renamed 
Dynamic Server. Object extensions (via DataBlade modules) and Informix’s 
online analytical processing (OLAP) server (MetaCube) are now add-ons to 
Informix Dynamic Server, which is available on multiple platforms, including 
Windows NT. 

Microsoft. Microsoft outlined its universal database server strategy at its May 
1997 Scalability Day. Microsoft's SQL Server 7.0 (code-named Sphinx) will offer 
universal server support through a Windows-centric Object Linking and 
Embedding-Database (OLE-DB) approach in which external active servers 
store complex objects. Currently, SQL Server 6.5 supports binary large objects 
(BLOBs), but it doesn't offer SQL extensions to handle queries for audio, image, 
or video content. Rather than further extend SQL Server's proprietary 
Transact-SQL (T-SQL), Microsoft favours a more client-centric approach to 
optimise OLE servers' features. SQL Server, which is part of BackOffice, is 
available on only NT. 

Oracle. Oracle released its universal server, 0racle8, in 1997. Although 0racle8 
is less object-oriented than Oracle planned, it provides a conservative migration 
path for thousands of companies that use Oracle servers. 0racle8 uses 
cartridges to support spatial data and text searching, as well as other extended 
data types such as image and time series. Oracle and third parties offer 
cartridge extenders, or programmers can write their own. 

Sybase. Last April, Sybase announced its three-tiered Adaptive Server 
architecture; Adaptive Server 11.5 shipped late last year. Adaptive Server has 
a middleware layer, the Component Integration Layer (CIL), rather than Oracle’s 
cartridge or Informix's DataBlade approach. Adaptive Server supports 
additional object data types via Component Data Stores (CDSs), which Sybase 
and third-party vendors offer to support spatial data types such as image store, 
image search, text or document search, and time series. 


Beginnings for Windows NT provides recom¬ 
mended naming conventions for user IDs, 
group names, instance names, and object 
names. (An instance is a copy of the data¬ 
base manager code in a specific directory; 
unlike Oracle, DB2 can have multiple 
instances on one system.) During installa¬ 
tion, DB2 creates a default instance called 
DB2 and sets up required Registry values 
and environmental variables.You use a valid 
username and password to attach to an 
instance, and then you connect to a data¬ 
base within the context of the instance. To 
connect to a local sample database, type 

connect to sample 

To connect to a remote database, type the 
following in the Command Centre or 


Command-Line Processor (CLP): 

connect to sample user <userid> 
using <password> 

After installing the CAEs you need, use 
Client Configuration Assistant (CCA) to 
configure the clients. 

CLP and the Control Centre 

Like its predecessors and other RDBMSs, 
DB2 UDB retains a simple and fast CLP 
interface that you can use instead of the 
GUI Command Center. If you migrated 
SQL Server 4.21 databases to 6.x, you 
might remember the Chkugr utility that 
warned you about migration problems. 
DB2 UDB ships with a similar utility, 
Db2ckmig, that you will want to run before 


trying to upgrade an earlier DB2 database 
to UDB. DB2’s LOAD utility loads raw 
data into database tables, but for help 
migrating Sybase, Oracle, or other databas¬ 
es to DB2, IBM recommends third-party 
products such as ManTech International’s 
SQL Conversion Workbench. 

Like SQL Server’s bcp utility, LOAD 
is the preferred tool for fast loading large 
data sets (delimited or positional ASCII 
or PC/IXF). You can use LOAD to 
replace (LOAD Replace) or append 
(LOAD Insert) existing table data. You 
can also use DB2’s Import utility to access 
the table while you add data or to check 
referential integrity constraints during 
the load process. 

The easiest way to create a new database 
is to use the UDB DB2 Control Centre’s 
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■ FIGURE 1: The Text Extender Architecture depicts where the optional extender 
components reside 


Create Database SmartGuide. Note the dis¬ 
tinction between the Control Centre and 
Command Centre-Control Centre is the 
main administrative module, whereas 
Command Centre is for issuing SQL com¬ 
mands. The SmartGuide is a wizard that 
prompts you for the required details and 
manages the database creation, but you can 
also create a database using the standard 
create database command from the 
Command Centre. This command provides 
several options for aliases, code sets, 
collation sequences, extents, segment 
directories, and tablespaces. 

DB2 UDB ships with several other new 
SmartGuides (wizards). For example, CCA 
uses a SmartGuide to add databases to 
clients, and the Control Centre has 
SmartGuides to configure performance, 
back up databases, restore databases, and 
create tables and tablespaces. 

Extenders 

The combination of support for large 
binary data fields and DB2 extenders 
makes DB2 UDB universal or object 
relational. The sidebar “ORDBMSs: 
Universal Databases,” provides an 
overview of universal databases. Binary 
large object (BLOB) and character large 
object (CLOB) data types are just regular 
SQL data types. 

To compare UDB’s extended data 
types (text, audio, video, and image) with 
plain BLOB data, you need one of the 
DB2 developer editions.The SDKs pro¬ 
gramming guides and sample programs 


are self-explanatory. The extenders are lit¬ 
eral extensions of the DB2 engine (see 
Figure 1), and DBAs control whether a 
given extender runs inside or outside the 
database address space. UDB ships with 
four extenders: 

• Text Extender lets you perform 
full-text queries against unstructured text 
documents as large as 2GB, regardless of 
whether the documents reside in DB2 
databases. 

• Image Extender lets you import and 
export images and their attributes; you 
control access to images with the same 
protection level as traditional business 
data; select and update images based on 
their attributes, such as format, width, and 
height; and display both miniature and 
full-size images. 

• Video Extender lets you import and 
export video clips and their attributes; 
play video clips; select and update clips 
based on video attributes, such as com¬ 
pression method, length, frame rate, and 
number of frames; and use shot detection 
to retrieve specific video-clip shots. 

• Audio Extender lets you import and 
export audio clips and their attributes; 
select and update audio clips based 
on audio attributes, such as number of 
channels, length, and sampling rate; and 
play audio clips. 

Extenders define new data types and 
functions using DB2 UDB’s built-in sup¬ 
port for user-defined data types 
(UDDTs) and user-defined functions 
(UDFs). For example, you can use Text 


Extender to issue the following SQ 
Select statement: 

SELECT * FROM Emp_Resume 
WHERE DB2TX.CONTAINS (RESUMI 
DOC "DBA" IN SAME PARAGRAPH 
AS "DB2"') 

RESUMEDOC is the column that cor 
tains the text documents you want t 
search, and DB2TX.CONTAINS is or 
of several search functions that Te: 
Extender includes. 

Try It 

Despite its recent NT marketing can 
paigns, IBM hasn’t been as successful : 
Oracle in reaching the tradition 
Microsoft developer community. Howeve 
IBM’s DB2 might surprise you with tl 
technology and resources that it provide 
I’ve been using DB2 since it first appeare 
in the OS/2 Extended Edition in 1981 
and I’ve found UDB to be both DB 
friendly and programmer powerful. I hav 
highlighted only a few of its features in th 
article, and I urge you to try it yourself. Fc 
a list of DB2-related resources, go to th 
Windows NT Magazine Web site a 
http://www.winntmag.com. [ 


[list price:] DB2 UDB Workgroup 
Edition, $1975 

DB2 Universal Developer's^ 
Edition, $1975 

| CONTACT: | ; IBM 13 24 26 

Web: http://www.software. i 
| ibm.com/data/db2 
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You can’t build a skyscraper on anything less than rock-solid foundations. 
Which is why Compaq works closely with the biggest names in the business 
to deliver industry standard enterprise solutions that are second to none. 

To develop cost effective mission critical infrastructure for software 
applications, Compaq works hand in hand with Microsoft, the world’s leading 
operating system and system software developer. 

Oracle, the world’s second largest software company, partners Compaq 
to provide businesses with the power and control they demand when running 
database and Data Mart solutions. 

While SAP, PeoplcSoft and Baan, working with Compaq, provide 


customers with a wide choice of Microsoft Windows NT based Enterprise 
Resource Planning (ERP) solutions. Each delivering integration, affordability 
and ease of implementation. 

Today, Compaq’s industry standard solutions not only provide a lower cost 
of entry, but they provide the flexibility, expandability and dependability 
to save companies even more in the long run. 

No wonder Compaq has sold more servers than IBM, Hewlett-Packard and 
Digital* combined. For further information, 
phone Compaq on 1300 368 369 or simply 
visit our web site at www.compaq.com.au 
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ot every firm can afford or justify having a 
modem and phone line on every desktop. To 
those unfortunate souls who don’t have their 
own modem a solution is now available, 
SpartaCom Asynchronous Port Sharing (SAPS). 

SAPS lets clients share one or more modems 
connected to their server. A client system can access the 
server-side modem as if it were a local modem, SAPS lets 
the local client system see the modem as a direct-connect 
device. For example, you can set up NT or Windows 95 
to autodetect and autoconfigure a modem connected via 
SAPS. This tight level of integration is, in my mind, one 
of the best aspects of SAPS. Installing SAPS is just like 
giving yourself extra serial ports to play with. 


SAPS on Our Server 

The first thing I had to decide was what kind of system 
to use as the modem server. SAPS lets you use NT (Intel, 
Alpha, or MIPS), Win95, or Windows 3.lx systems as 
modem servers. I used a generic 200MHz Intel system 
running NT Server 4.0.1 also chose to try SAPS with a 
variety of modems, including a U.S. Robotics 
V.Everything modem, Zoom V.34 modem, Zoom 
K56Flex modem, and Motorola ModemSURFR 
K56Plus modem. 

I used both NT and Win95 systems as the client 
systems in my tests. SAPS also includes client software for 
Windows 3.lx and DOS; however, I chose to ignore 
those operating environments (I’ve had my fill of both, 
thank you very much). I interconnected the client systems 
with the server via a 10Mbps Ethernet network. 

Installation of the SAPS server component is straight¬ 
forward. In fact, I found the most difficult aspect of the 
installation to be pounding in the too-long serial number 
(23 characters) and matching key (8 characters). After 
installing the software, you use the SAPS Server Manager, 
shown in Screen 1, to configure the ports you want to 
share and determine when you want sharing activated. 



The sharing software component runs as an NT service 
so I elected to start it when NT starts. 

To declare a shared port, you create a logical name 
which the client will use to attach to the server, and thei 
associate one or more ports with it. By assigning multipli 
ports to a single name, you create a pool of ports. A clien 
system can then connect to the pool and automatically 
attach to any available port. Obviously, if you take the 
pool approach, you want to make sure the modems oi 
other devices attached to all the ports in the pool are 
identical — or at least interchangeable. Once you define 
your ports and start the SAPS service (via the SAPS 
Server Manager), you’re ready to tackle the client side o: 
the equation. 

SAPS on Our Clients 

Installation of the SAPS client is simple, but yes, client- 
side installation also requires that you enter a 23-charac¬ 
ter serial number and an 8-character key. I suggest that 
SpartaCom find a better way to handle licensing. If you 
install a simple, five-client SAPS network, you must key 
in 186 characters (31 for the server and 155 for the 
clients). I’m particularly sensitive to this point because I 
had some technical problems and had to re-enter licens¬ 
ing information multiple times. 

As part of the client-side installation, SAPS prompts 
you to create a logical COM port. You can choose any 
unassigned COM port you want, and it doesn’t have to be 
a physical port. Thus, if you have a full client system with 
four serial ports, you can tell SAPS to use COM5, 
COM6, and so forth.You can create as many SAPS ports 
on the client as you want. I recommend creating a unique 
SAPS port for each type of modem or device you will 
want to connect to. 

After defining the name of the port, you define the 
SAPS server associated with the port. This server defini¬ 
tion is another area of SAPS that can stand a little 
improvement, because it forces you to manually enter the 
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■ Screen 1: Configuring and administering SAPS with 
the SAPS Server Manager 

server name and resource name of the SAPS server. The 
program does not provide a browse function to help the 
client discover SAPS servers and their associated 
resources. And the SAPS client does not verify the infor¬ 
mation you enter; you don’t find out whether you made 
a mistake until the first time you connect. 

Once you have installed the client software, you can 
treat your SAPS port like any other port. I used RAS for 
the bulk of my testing, which meant I had to first use the 
Modem applet in the Control Panel to define the modem 
connection for that port. Defining the SAPS port is as 
simple as defining a direct-attached or PC Card modem. 
You can let NT or Win95 automatically detect the 
modem type over the SAPS port, or you can manually 
configure the modem type and corresponding SAPS port. 
I found no flaws in the way SAPS integrates with the NT 
orWin95 port structure. 

Despite my gripes about the long serial number and 
the requirement that you manually define the server 
connection, I found the client-side installation to be rela¬ 
tively painless. SAPS worked great on both NT and 
Win95 clients when I installed it with the correct licens¬ 
ing and server information. 

Up and Linked 

Once I had the modem defined, I only had to configure 
Dial-Up Networking (DUN) to use the correct modem, 
and I was off and running. Well, sort of. I used SAPS to dial 
in to the Windows NT Magazine domain, the Windows NT 
Magazine Lab domain, and my Internet Service Provider 
(ISP). Two of the three connections worked fine. I had no 
problem with the Lab domain connection or my Internet 
account, but I couldn’t maintain a connection to the 
Windows NT Magazine domain.The server hung up on the 
modem after a few seconds of connectivity. 

I thought I might have a protocol-related problem. 


But SAPS can transport any protocol, because it fits into 
the network at a level where it operates independently of 
the LAN protocol. Technical support suggested I had a 
licensing problem. They thought the Windows NT 
Magazine domain had a SAPS server with the same 
licensing information.Yes, that’s why I entered the SAPS 
licensing information multiple times - I tried various 
combinations of SpartaCom license keys. 

All of this typing was to no avail. I never resolved the 
problem of dialling in to the Windows NT Magazine 
domain. SpartaCom’s technical support was willing to go 
to any length to resolve the problem, but when I needed 
to run a network monitor to see what was going on, I 
realised I didn’t have the time to invest to reach a solu¬ 
tion. Don’t let this experience deter you, though. I would 
have resolved the problem had I continued working on it. 
And remember that my other two test connections 
worked fine. The only word of caution I can give you is 
to try SAPS before you buy it (SpartaCom has trial 
versions available on its Web site). 

Although I gave up on dialling in to the Windows NT 
Magazine domain, I continued to test SAPS by dialling in 
to the Windows NT Magazine Lab domain and the 
Internet using all the modems at my disposal. In all cases, 
SAPS provided connections with the same reliability and 
speed I got when I used the modems in a direct-connect 
environment. 

SAPS for You? 

SAPS is not a general-purpose solution for all your remote 
connectivity needs. SAPS does not let multiple clients share 
the same modem concurrendy. SAPS is not a router, nor is 
it a proxy server. 

However, SAPS does let you share a limited number of 
modems or high-speed connections (e.g., ISDN, X2, 
K56Hex) among a set of desktops. SAPS also works well 
with desktop fax solutions: You can configure the clients to 
access a fax modem via a SAPS port. And SAPS is an excel¬ 
lent solution if your desktop users need to occasionally dial 
in to a bulletin board system (BBS) or the Internet. 

I certainly regard SAPS as a good choice for port 
sharing in the NT environment.You can’t help but like a 
product that does what it promises and does it well. SAPS 
clearly falls into that category. 


CONTACT: 

Information Gateway 


02 99756779 or SpartaCom at Web: 


http://www.spartacom.com 

| PRICE: 

$976 (5 user license) 

SYSTEM 

Windows NT 3.51 or later 

REQUIREMENTS: 

NetBIOS-compatible LAN Asynchronous 


serial port or asychronous multiport card 
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Lotus Notes, ccMail, pagers and SNMP traps. AGA can automatically restart a downed service or 
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Hamilton C obeli 


Unix| 

Hamilton C shell 
brings a touch of UNIX to NT 

Are you a UNIX-to-NT convert who misses the glory 
days of using UNIX C shell to perform routine systems 
administration tasks and write scripts that run your entire 
business? Are you a real UNIX diehard who, when told 
to write a new accounting system for your company, 
automatically starts thinking about how to code the entire 
solution in C shell scripts? If you just can’t get enough of 
that UNIX nostalgia, then Hamilton Laboratories’ 
Hamilton C shell is a product you will want to order 
immediately. 

Hamilton C shell is a collection of UNIX programs 
and utilities that helps re-create your original UNIX 
working environment. In addition to most standard 
UNIX features, Hamilton C shell includes enhancements 
applicable to Windows. The software implements more 
than 160 commands, aliases, and built-in utilities, this 
includes UNIX favourites such as tee and sed.Who needs 
Perl when you can perform all your file and input pro¬ 
cessing using cut, grep, and tr? 

My test copy arrived on three high-density 3.5” disks. 
Disk 1 contains a series of readme files in the root direc¬ 
tory, as well as two subdirectories (bin and sample). The 
bin directory contains binary files, and the sample direc¬ 
tory contains sample scripts. Disks 2 and 3 contain only 
binary files. 

Installing Hamilton C shell is a completely painless, 
although fully manual, process. To install the software, I 
copied the bin directory contents from all three disks to 
a directory on my system. I added this directory to my 
path so that I could execute any of the utilities from the 
command line. 

I also had to set a root directory environmental vari¬ 
able to point to a directory containing a copy of two C 
shell startup files, login.csh and startup.csh. These two 
files define your C shell configuration. Unfortunately, the 
software is not network aware; it automatically deter¬ 
mines your root directory as defined in the NT user 
database. 

After I installed the software, I immediately dusted off 
numerous C shell scripts I’ve written over the years and 
put them back to work. All my scripts worked with some 
minor modifications. 

To launch the C shell, you can either create a desktop 
icon or launch the program from DOS. Once you launch 
the software, it will search your root directory as defined 
by the root environmental variable and retrieve your 


startup options from the two configuration files. 

At this point, you can use the program just as you use 
any other command shell, setting environmental variables, 
reviewing a history of various commands issued to date, 
viewing a list of files in your current directory, and so on. 
Screen 1 shows a sample session. 



Each command included as part of the distribution 
contains extensive online Help. You access this Help from 
the command fine by appending -h to the name of the 
command (e.g., du-h). I found that, in most cases, I had to 
pipe the output to the more command; otherwise, the 
output scrolled by too fast. The online Help for each 
command contains an exhaustive fist of the different 
command-line parameters and various flags that you can 
specify to control the command’s behaviour. 

Hamilton C shell supports Windows NT on Intel, 
MIPS, Alpha, and PowerPC platforms. The Intel version 
also supports Windows 95. The product includes a 334- 
page user manual with reference and tutorial material. If 
you like the look and feel of the C shell under a UNIX 
box, Hamilton C shell is definitely a good investment. 


1 LIST PRICE: | 

$695 

1 CONTACT: 1 

Noble Systems (02) 9564 1200 

1_1 

http://www.hamiltonlabs.com 

PLATFORM: | 

Windows NT or Windows 95 



Michael P. Deignan is an associate technical 
editor for Windows NT Magazine and president of 
Ideamation, a US consulting firm. You can reach him at 
mpd@winntmag.com 


























The strongest connections are 
forged by Attachmate ...now you can relax. 



Attachmate’s KEA! X Suite offers a complete suite of 
integrated connectivity applications providing 
Windows NT® and Windows® 95 desktop users with 
i easy access to corporate data and applications on 
DEC and IBM hosts, as well as the Internet. 


Enterprise-strength 


UNIX!NT solutions 


A true 32-bit product, KEA! X Suite includes a powerful, proven 
PC X server; advanced VT420 terminal emulation, industry leading 
tn3270, powerful TCP/IP applications and NFS™ client support. 


and world-class support. 


Attachmate has been the leader in host access for over 15 years 
with proven connectivity solutions like KEA!®, PathWay® and 
EXTFW® plus unmatched worldwide customer support and service. 

Now you can relax. 


When nothing 


To learn more about how Attachmate forges the connections 
that make it all work and to request free evaluation software, 
visit our web site at www.attachmate.com/ad/ntal.htm 


less will do. 
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Sidewinder 5.0 


Seagate Technology| 

This tape backs up large amounts 
of data with surprising ease 

The Sidewinder 50 from Seagate Technology is a high¬ 
speed, high-capacity SCSI Advanced Intelligent Tape 
(AIT) backup unit that achieves impressive rates of data 
transfer. According to Seagate, the unit uses its 68-pin 
Fast/Wide SCSI-2 connection to achieve compressed- 
data transfer rates up to 6MBps and uncompressed-data 
transfer rates up to 3MBps. 

The Sidewinder 50 saves to custom data cartridges, 
which are the same size as standard 8mm cartridges. Each 
cartridge contains a 16Kb EEPROM memory chip that 
facilitates quick positioning of the tape during restores by 
indexing the tape’s data contents - a feature called 
Memory in Cassette (MIC) technology. Sidewinder 50 
cartridges use a media known as Advanced Metal 
Evaporated (AME) tape, which has unique recording 
characteristics that can yield higher performance than 
standard backup tapes with fewer data dropouts. Each 
Sidewinder 50 data cartridge has a native capacity of 
25GB of uncompressed data. Using adaptive lossless data 
compression, the unit can achieve a backup capacity of 
50GB per cartridge. 



The Sidewinder 50 unit is small enough to install in 
place of two 3.5-inch disk drives in a typical tower 
system. My test unit arrived with mounting rails and 
without an external cabinet. It was a typical unit ready 
for installation in a half-height 5.25-inch drive bay. 
Rather than disassembling my server to install the unit 
internally, I set up my Sidewinder 50 in an external 
Fast/Wide SCSI enclosure. I didn’t need to prep the unit 
at all - jumpers let you select a SCSI ID and firmware, 
but I stuck with the default settings for my testing. 

After installing the Sidewinder 50 in the external 


drive enclosure, I used an external SCSI connection to 
attach the unit to my Digital Prioris HX-590 Windows 
NT server. This system has dual 90MHz Pentium proces¬ 
sors, 96MB of RAM, and a DAC960 RAID-5 controller. 

1 rebooted the Prioris and made some minor adjustments 
to my configuration of Computer Associates’ ARCserve, 
which I use to back up my system. I then began using the 
Sidewinder 50. 

The Sidewinder 50’s tape load time surprised me. I 
can stick a tape in my Exabyte 8700 8mm tape drive 
and get myself a cup of coffee during the time the unit 
takes to load. The Sidewinder 50 takes only 6 seconds 
to load a tape. The Sidewinder 50 ejects tapes without 
rewinding them, which saves time during backups but 
can be problematic when you try to access saved infor¬ 
mation. The unit also has a self-cleaning feature, which 
saves you from keeping track of cleaning dates or hav¬ 
ing backups fail because of dirty heads. Seagate reports 
a mean time between failures (MTBF) of 200,000 
hours for the unit. 

Despite my enthusiasm over the Sidewinder 50’s 
quick load and eject times, I found the unit’s data trans¬ 
fer speed a little disappointing. The Sidewinder 50’s 
published specifications clock its uncompressed-data 
transfer at 3MBps, or 180MB per minute. However, in 
my tests, the Sidewinder 50 took 15 minutes to perform 
a full backup of a 1.2GB file system - a transfer rate of 
roughly 80MB per minute. The unit’s Fast/Wide SCSI- 

2 interface did not live up to my expectations. 

To take maximum advantage of MIC technology, 

you must use MIC-aware backup software. For exam¬ 
ple, to retrieve information about a tape’s data structure 
and history, your backup software must specifically 
instruct the Sidewinder 50 to retrieve this data from the 
cartridge’s EEPROM memory chip. My ARCserve 
software is not MIC-aware, and I do not know of any 
backup-software vendors that currently support this 
new technology. 

However, I recommend the Sidewinder 50 for high- 
volume backups. The 80MB-per-minute transfer rate 1 
achieved beats the speeds of competing tape systems, 
and I expect vendors to soon produce software that is 
MIC-compatible. If you need a large-capacity tape 
backup system, add the Sidewinder 50 to your short list. 


Michael P. Deignan 


| LIST PRICE: 

; approx. $5300 (internal unit) 

1 CONTACT: 1 

Seagate Technology (02) 9725 3366 

1 ___ 1 

PLATFORM: 

http://www.seagate.com 

SCSI host adapter 

300 MHz processor recommended 
:64MB of RAM recommended 

7500rpm hard disk 



















Windows NT 

security Dreacnes s 
inside jobs. 


SBVTRY -ZA ERPRISE 

EVHMT MANAGER SeNTry - the Enterprise 
Event Manager (EEM) moves critical event log data to 
a secure location and alerts you to unusual activities. 

SeNTry EEM immediately notifies you, by pager or e-mail, of events 
that you consider important. SeNTry EEM provides a central monitor 
that enables you to view one filtered, consolidated, time-ordered 
subset of all the events you choose to monitor from 100s to 1000s of 
Windows NT servers and workstations. 



"E ERPRISE 

ADMINISTRATOR Enterprise Administrator (EA) 

allows you to reduce the number of all-powerful Windows 
NT administrator IDs. 

With EA, you can reduce risk, improve audit controls, and respond 
more quickly to end-users. Deputy administrators perform routine 
administrative tasks without having the unlimited access provided 
by a Windows NT administrator ID, but with every action securely 
logged. EA also gives you powerful security tools, such as password 
strength policy enforcement, naming convention enforcement, 
comprehensive last logon statistics, and dual-key security for sensi¬ 
tive actions. The EA "Power tools" reduce the amount of time spent 
on repetitive tasks, while maintaining full security. 


Youci 

system event logs, IIS logs, SQL Server Trace log files, and even 
SNMP traps. You decide what data to view, so you see only what 
is critical to you such as security policy changes, assignment of 
special privileges, and use of unauthorized files. Most importantly, 
this filtered data is saved to an ODBC-compliant database, so you 
have a permanent record of security breaches or any other 
suspicious activity on the machines monitored throughout your 
organization. SeNTry EEM also provides comprehensive reports 
for easy access and analysis of the data. 
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With Enterprise 
Administrator, 
you decide who 
has administrative 
authority over 
what resources 
and how much 
power they 


EA's advanced administration environment provides the tools and 
reports your organization needs to administer a large-scale Windows 
NT network efficiently, responsively, and securely. By automating 
administrative tasks, EA will help you increase the productivity and 


Whether it’s an employee 
covering his trail or one making 
an honest mistake, SeNTry 
EEM keeps a permanent record. 


I For a free copy of the “Effective Win 

| NT Security Audits Using SeNTry -the E 
I Event Manager” White Paper call 02-9' 
I or e-mail info@express.com.au 
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by KENTON GARDINIER 




learn how to increase 
your system’s efficiency 


icrosoft designed Windows NT to use paging for 
virtual memory regardless of how much physical memory 
is available. Paging is the process of temporarily transferring 
some of the contents of a system's physical memory to the hard 
disk until the system needs the contents of that memory again. 

When NT starts, it creates a paging file (pagefile.sys) on the hard disk to 
store information. Paging frees up physical memory on the system and lets 
more processes execute. When a process needs code or data that was 
swapped to the hard disk, the system puts that code or data back into 
physical memory and transfers other information to the hard disk if 
necessary. The difference in performance between a hard disk and physical 
memory is astounding. Hard disk access time is typically 10 milliseconds 
(ms), whereas physical memory access time is around 60 nanoseconds (ns). 
Accessing memory is several orders of magnitude faster than accessing the 
most technologically advanced hard disk drives. 












File Options View Help 


Applications | Processes i Performance jj 





Processes: 24 CPU Usage: VC 

Mem Usage: 46552K / 135780K ; 


■ Screen 2: Viewing memory statistics in Task Manager 


■ Screen 1: Changing paging file configuration parameters 


To make your system run more 
efficiently, you must minimise the effects 
of paging. 

One option to reduce paging activity is 
to add memory. Adding memory reduces 
the likelihood that the system will rely 
solely on the hard disk for virtual memory. 
You can monitor your system’s changing 
memory requirements and properly 
configure the paging file to maximise 
paging performance. You must consider 
the paging file location and size. 

Paging File Location 
Considerations 

During the installation process, NT uses 
contiguous disk space to automatically 
create the paging file. NT always places 
the file in the system partition’s root 
directory, although this location is not 
necessarily ideal.To achieve optimal paging 
performance, you must look at your disk 
subsystem configuration to determine 
whether your system has more than one 
physical hard disk. If your system has only 
one hard disk, you’ll want to consider 
adding an extra hard disk. NT supports as 
many as 16 paging files that it can distrib¬ 
ute across multiple drives. Configuring the 
system to have multiple paging files lets the 



system make multiple, simultaneous I/O 
requests to the various hard disks, thereby 
increasing I/O requests to the paging file. 

A system with only one hard disk limits 
your ability to optimise paging perfor¬ 
mance. The hard disk must process system 
and application requests and access the 
paging file. The physical hard disk might 
have multiple partitions, but dispersing the 
paging file among the partitions is a bad 
idea. Multiple paging files spread across 
multiple partitions do not increase the hard 
disk’s ability to read or write to the page- 
file.sys file. In fact, this setup impedes 
system performance, because the hard disk 
must handle paging requests for multiple 
paging files. However, you can use multiple 
smaller paging files on multiple partitions 
on one physical disk when a partition lacks 
the space to contain an entire paging file. 

Calculating Paging File Size 

The size of the paging file is critical. 
Regardless of how many paging files you 
create, you need to properly size them, or 
your system wifi have performance prob¬ 
lems. If the paging files are too small, the 
system might have to enlarge them to 
compensate for increased paging activity. 
When a system increases paging file size on 


the fly, it has to create new space for the 
paging file while handling paging requests 
In this situation, the system will experienct 
excessive page faults. A page fault is when 
the system must find information outsidf 
the process’ working set, either elsewhere 
in physical memory or in the paging file 
The system might also start thrashing 
Thrashing is when the system lacks the 
physical and virtual memory resources to 
satisfy usage requirements and thus relies 
on the disk subsystem for virtual memory. 
Thrashing causes the system to spend more 
time paging than executing applications. 
Thrashing occurs when the Memory: 
Pages/sec counter that you monitor from 
Performance Monitor (Perfmon) is consis¬ 
tently above 100 pages per second. This 
problem severely decreases system perfor¬ 
mance. Expanding the paging file on the 
fly also causes fragmentation. The system 
might scatter the paging file throughout 
the disk rather than maintaining it in 
contiguous space. This fragmentation 
introduces system overhead and severely 
degrades performance. Don’t make the 
system responsible for increasing the 
paging file size. 

Microsoft recommends a minimum 
paging file size of physical RAM + 11MB. 
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■ Screen 3: 

Viewing paging file size 
with Windows NT 
Diagnostics 


During installation, NT configures the 
minimum paging file size to reflect this 
value. To determine the appropriate paging 
file size for your system, you’ll want to esti¬ 
mate paging requirements during typical 
usage (as I explain later in the article), 
compare your estimate with Microsoft’s 
recommendation, and use the higher value 
as the minimum. If you want to configure 
multiple paging files for a system, the 
minimum size applies to the paging files 
collectively rather than to each paging file. 

To change the paging file’s location or 
size configuration parameters, open the 
System applet in Control Panel or right- 
click My Computer on the desktop and 
select Properties. On the Performance tab, 
click Change. In the Virtual Memory 
dialogue box, you can change the paging 
file’s location or size to meet the antici¬ 
pated requirements, as Screen 1 shows. To 
add another paging file to the existing 
configuration, select a hard disk that does¬ 
n’t already have a paging file. Specify the 
initial size and maximum size (in 
megabytes) for the paging file, and click 
Set, OK. Reconfigure the other paging 
files so that the sum of their minimum 
sizes reflects the minimum size for the 
entire system. 

To change a paging file’s minimum and 
maximum size, select the hard disk where 
the paging file resides. Specify the initial 
size and maximum size (in megabytes) for 
the paging file, and click Set, OK. Click 


OK on the System 
Properties dialog box. 
When the system 
prompts you to restart 
the computer, click Yes. 

NT provides several 
tools to help you deter¬ 
mine the system’s paging requirements. 
You can use Task Manager, NT 
Diagnostics (winmsd.exe), or Perfmon to 
determine the proper size so the paging 
file doesn’t have to expand on the fly 
during normal operation. 

The absolute minimum paging file size 
is only 2MB. However, your system 
performance will suffer if you set the 
paging file size to such a low value, 
because the system will have to expand the 
paging file until it can meet paging 
requests. 

Task Manager. Task Manager lets you 
easily check for the correct paging file 
size. Task Manager shows you how the 
system is using the paging file and gives 
you other vital system information. To run 
Task Manager in NT 4.0, press 
Ctrl+Alt+Del and select Task Manager, or 
right-click the taskbar and select Task 
Manager. After you start Task Manager, 
click the Performance tab to get realtime 
system statistics, as Screen 2 shows. The 
most important paging file size informa¬ 
tion on the Performance tab is the 
Commit Charge section. This section tells 
you whether the Commit Peak (the high¬ 
est amount of physical and virtual 
memory the system has allocated to 
processes thus far) has approached or 
exceeded the Commit Limit or the 
system’s physical memory. Commit Limit 
is the amount of virtual memory that the 
system can commit to memory without 


expanding the paging file. 

As paging activity increases, th 

Commit Total (committed memory) als 

increases. The system needs to expand th 
paging file as the Commit Tot; 

approaches the Commit Limit.The goal 

to prevent the paging file from expanding 
so you need to keep the Commit Tot: 

from approaching the Commit Limit. Th 

worst case occurs when the two values ar 
equal and the paging file can’t grow t 
meet system requirements. 

Task Manager’s Commit Charg 
section also tells you whether the system 
main memory can accommodate systen 
tasks. If the Commit Total regularl 
exceeds the system’s RAM, the systen 
might not have enough physical memory 
For example, if a system with 64MB o 
RAM also has a Commit Total of 64MB 
the system needs additional physica 
memory. 

NT Diagnostics. Like Task Manager, NT 
Diagnostics displays system statistic 
related to processes and memoq 
However, this tool doesn’t present infor 
mation in realtime. You must manually 
refresh the display to get current informa¬ 
tion. On the Memory tab, click Refresh 
which Screen 3 shows. NT Diagnostics ii 
useful in estimating but not calculating ; 
minimum paging file size. 

Performance Monitor. Perfmon is the bes 
and most reliable tool for determining ; 
minimum paging file size. Perfmon let; 
you monitor counters that pertain to 
virtual memory. Before you start monitor¬ 
ing the counters, follow Microsoft’s 
recommendation (physical RAM + 
11MB) to set the minimum paging file 
size. Then you can monitor typical opera¬ 
tions’ memory use. 

The four main counters for monitor¬ 
ing virtual memory are Memory: 
Committed Bytes, Memory: Commit 
Limit, Paging File: % Usage, and Paging 
File: % Usage Peak. The following list 
explains how each of these counters helps 
you determine minimum paging file 
requirements: 

• Memory: Committed Bytes shows the 
amount of virtual memory that 
processes are currently using. Memory: 
Committed Bytes is the amount of 
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Your system is running low on virtual memory. Please close some applications. You can then start the System option in 
the Control Panel and choose the Virtual Memory button to create an additional paging file or to increase the size of your 
current paging file. 


Screen 4: Viewing the low system memory warning 


committed rather than reserved virtual 
memory. 

• Memory: Commit Limit shows the 
amount of virtual memory the system 
can commit without expanding the 
paging file. Commit Limit equals physi¬ 
cal memory plus the paging file size, 
minus the memory reserved for the 
operating system (OS-which is a 
dynamic value). 

• Paging File: % Usage shows the 
percentage of the paging file that 
processes are currently using. 

• Paging File: % Usage Peak shows the 
highest percentage of space the paging 
file is using. 

The Committed Bytes and Commit 
imit counters work side by side. If you 
lonitor the counters separately, you won’t 
ave enough information to properly set 
le paging file’s minimum size. You must 
lonitor both counters to determine 
diether the paging file is approaching or 
as reached full capacity. When the 
Committed Bytes approaches the Commit 
imit, the system is running out of virtual 
lemory.The system will warn you of this 
roblem, as Screen 4 shows.You must then 
lose some applications, manually increase 
le paging file, and restart the system. 
Committed Bytes won’t exceed the 
lommit Limit if you configure the mini- 
num paging file size properly. You can 
dd an alerting mechanism that will warn 
'ou if the Committed Bytes value 
>ecomes too large. Perfmon can also alert 
rou when the Committed Bytes is within 
!0 percent of the Commit Limit. 

To add and configure alerts in 
-’erfmon, choose Alert from the View 
nenu. Next, select Add to Alert from the 
idit menu to add counters. Choose the 
ibject you want to monitor and the 
ippropriate counter within it. For exam- 
)le, choose the Memory: Commit Limit 
:ounter. For the Alert If option, specify a 
value for the counter. Select Over if you 
want Perfmon to trigger an alert when the 


counter exceeds this value, or Under if 
you want Perfmon to trigger an alert 
when the counter falls below this value. In 
the Run Program on Alert box, you might 
want to specify an application, such as 
paging software, to run. When you finish 
configuring the alert options for the 
counter, click Add to add the counter to 
the alerting scheme. 

If the Committed Bytes counter equals 
or exceeds the Commit Limit, the system 
is experiencing excessive hard page faults 
because you haven’t properly configured 
the minimum and maximum paging file 
size to meet memory usage requirements. 
A hard page fault occurs when the system 
has to retrieve a page from the hard disk 
rather than main memory; hard page faults 
significantly delay performance. The 
Memory: Pages/sec counter shows the 
number of hard page faults. When the 
system runs low on virtual memory, the 
Memory: Pages/sec counter exceeds 20 
pages per second, and system performance 
decreases significantly. To prevent this 
problem, increase the paging file size to 
accommodate the largest memory usage 
requirements. 

Other counters you can use to deter¬ 
mine minimum paging file size are 
Paging File: % Usage and Paging File: % 
Usage Peak. You can use these counters 
together or monitor them separately to 
determine what percentage of the paging 
file the system is using. Recommended 
values are % Usage counter below 40 
percent and % Usage Peak below 75 
percent. If the counters stay in the 
acceptable ranges, the system won’t have 
to increase the paging file. 

You can use these counters to estimate 
how much physical memory the system 
needs to keep from relying on the paging 
file. For example, if the minimum paging 
file size is 80MB and the % Usage counter 
averages 20 percent, you can add 16MB of 
RAM to the system and thus reduce the 
percent usage. In this case, 20 percent 


paging file use tells you that if you add 
memory equal to 20 percent of the paging 
file, the system’s main memory will 
accommodate most server functions with¬ 
out relying on the paging file. 

You also need to consider maximum 
paging file size to boost the paging perfor¬ 
mance on your system. The maximum 
value is the highest value you expect 
the paging file to grow, and you must 
have enough free hard disk space to 
accommodate this limit. A general rule is 
to set the maximum paging file value at 
the minimum value plus 50 percent. 
However, if you configure the minimum 
paging file size properly, the system is 
unlikely to approach the maximum value. 
Your paging performance will be optimal 
if you properly configure the minimum 
paging file size and set the maximum 
paging file size to the recommended value. 

Recommendations 

NT’s reliance on paging can benefit the 
system and user applications, but paging 
sometimes negatively affects performance. 
You can’t always add memory to the 
system configuration, and adding memory 
doesn’t necessarily correct paging perfor¬ 
mance problems. However, you’ll want to 
configure your system with as much 
memory as possible because it’s currently 
inexpensive. You must consider several 
alternatives to increase your system’s 
paging performance, including proactive 
monitoring, proper paging file configura¬ 
tion, and location. 

If you properly configure the minimum 
and maximum paging file size, you reduce the 
risk of compromising performance during 
peak memory utilisation periods. □ 



Kenton Gardinier is an MCSE and senior systems 
engineer at Network Computing Solutions. He is 
the author of Windows NT Performance Tuning 
and Optimising (McGraw-Hill), from which this 
article was adapted. You can reach him at 
kenton@networks.com. 










































f you believe Microsoft’s claims, Microsoft 
SQL Server is the fastest relational database 
management system for Windows NT. But 
you can’t assume that your applications will 
un fast just because SQL Server cranks out high numbers 
in the Transaction Processing Council’s C benchmark 
TPC-C). Here’s some common-sense advice for getting 
our SQL Server to run faster. 

Many factors - hardware, the network, SQL Server 
:onfiguration options, and application design — affect the 
lerformance of a database system. Most knowledgeable 
latabase professionals realise that their data-access appli- 
:ation is key; you must tune how the application interacts 
vith SQL Server to achieve the best performance, 
fortunately, Microsoft simplifies database-level applica- 
ion profiling with SQL Trace. I’ll explain how to run 
SQL Trace and give you pointers for analysing its output. 
The fixes are surprisingly simple, and can offer huge per¬ 
formance improvements. 

k/Vhat Is SQL Trace? 

SQL Trace is SQL Server’s built-in utility that monitors 
and records SQL Server 6.5 database activity. This utility 
can display server activity; create filters that focus on the 
actions of particular users, applications, or workstations; 
and filter at the SQL command level. SQL Trace operates 
by capturing SQL statements or remote procedure calls 
(RPCs) sent to any SQL Server 6.5 system. You can save 
trace activity to disk in an ISQL/w-compatible script that 


you can replay against a SQL Server, or you can set up an 
activity log file that captures the SQL command and a 
variety of performance information. 

SQL Trace is the most powerful tool in my tuning bag 
of tricks. It lets me see the big picture of application-level 
interaction with SQL Server without knowing anything 
about the application or looking at the source code. 
Modern data access mechanisms such as Open Database 
Connectivity (ODBC) and Object Linking and 
Embedding Database (OLE DB) and their high-level dis¬ 
tributed component object model (DCOM) abstractions 
such as Remote Data Objects (RDO), ActiveX Data 
Object (ADO), and Data Access Object (DAO) are great 
programming tools. But these tools hide what’s going on 
between the client and the server. SQL Trace can show 
programmers what their application is doing. 

Figure 1 demonstrates how ODBC applications often 
do surprising things. This simple SQL Trace output shows 
all the Transact-SQL (T-SQL) commands that Microsoft 
Access issued when I opened an attached link to the 
pubs..authors table in Datasheet View. You might be 
thinking, “Hey! I thought we were doing only a SELECT 
* FROM authors. Where did all these statements come 
from?” Here’s what happens. 

First, Access runs a SELECT statement that returns 
all the values for the au_id primary key column. Then, 
it creates a stored procedure that accepts 10 parameters 
and runs a SELECT statement similar to Listing 1. 
Because the authors table has 24 rows, Access runs its 












new procedure three times to return all 
24 rows. The first two calls ask for 10 
rows each, and the last call asks for the 
final 4 rows. 

This example demonstrates an impor¬ 
tant point: Applications (e.g., ODBC) 
using data-access middleware rarely do 
exactly what you think they are doing. 
The final outcome the user sees might be 
the same as the result obtained without 
using middleware, but ODBC doesn’t 
always get the data efficiently. To be fair, 
the inefficiency is not ODBC’s fault. 
ODBC can be efficient and flexible, and it 
usually provides several ways to accom¬ 
plish the same result so that developers 
can tune their system. This flexibility is a 
blessing and a curse. It’s great if you know 
what your options are but miserable if the 
applications developer allows defaults that 
aren’t best for your needs. SQL Trace lets 
you see ODBC’s choices and whether its 
choices were appropriate for your envi¬ 
ronment. 


Running SQL Trace 



You can run SQL Trace as a GUI utility 
or through the xp_sqltrace interface. The 
GUI version — a visual wrapper around 
xp_sqltrace - is easy to use and helpful 
for ad hoc troubleshooting.You start SQL 
Trace from Programs, SQL Server, 
SQL Trace. Screens 1 and 2 show SQL 
Trace’s GUI. 

In Screen 1, I’m editing the filter 
properties of the trace Show Me The 
SQL!!!. I’ve selected options to display 
the trace onscreen, using a separate win¬ 
dow for each connection. I’ve also 
selected the options to log the trace to an 
.sql file for replay and a .log file for future 
inalysis. I’m capturing 
connections from all 
users, workstations, 
and applications, but 
could filter on 
those attributes. 
The Filter dialog 
box on the 
Events tab 
that Screen 2 
shows lets 
me filter at 
the state¬ 


I SQL Trace Output 


SELECT "dbo".”authors"."auJd" FROM "dbo'."authors" 


SELECT substringCNY" .status/1024&1 +1.1) FROM master..sysdatabases WHERE name=DB_NAMEO 
go 


CREATE proc #odbc#sa2ce584(@Pl varchard 1 ).@P2 varchard 1 ),@P3 varchard 1 ),@P4 varchard 1 ).@P5 
varchard 1).@P6 varchard 1).@P7 varchard 1).@P8 varchard 1).@P9 varchard 1),@P10 varchard D) as 
SELECT "auJd'’."au_lname"."au_fname'',"phone". 

"address "."city"."state"."zip","contract" FROM "dbo'Yauthors" WHERE "aujd" = @P1 OR "au_id” = @P2 
OR "aujd" = @P3 OR "aujd" = @P4 OR "aujd" f = @P5 OR "aujd" = @P6 OR “au_id" = @P7 OR 
"aujd" = @P8 OR "aujd” = @P9 OR "aujd" = @P10 
go 


#odbc#sa2ce584 T 72-32-1176". "213-46-8915". "238-95-7766". "267-41-2394". "274-80-9391", "341-22- 
1782". "409-56-7008". "427-17-2319". "472-27-2349", “486-29-1786" 
go 


#odbc#sa2ce584 "527-72-3246". "648-92-1872". "672-71 -3249". "712-45-1867”, "722-51-5454". "724-08- 
9931". 724-80-9391". "756-30-7391". "807-91 -6654". "846-92-7186" 
go 

#odbc#sa2ce584 "893-72-1158 ". "899-46-2035". "998-72-3567", "998-72-3567". "998-72-3567". "998-72- 
3567". "998-72-3567". "998-72-3567". "998-72-3567", "998-72-3567" 
go 


SELECT Command That Access Runs 


SELECT "auJd"."auJname".”auJhame"."phone".”address","city","state”. 

"zip'.'contrad" 

FROM "dbo'V'authors" 

WHERE "aujd" = @P1 OR "aujd" = @P2 OR "aujd” = @P3 OR "aujd" = @P4 OR 

"aujd" = @P5 OR "aujd" = @P6 OR "aujd" = @P7 OR "aujd" = @P8 OR "aujd" = @P9 OR "a 

@P10 


_id” = 


ment level. I want to see only T-SQL 
statements that reference the Top 
SecretTable object. 

The GUI version is handy, but I’ve 
found the extended stored procedure ver¬ 
sion more useful when I’m doing a full 
application profile. Xp_sqltrace offers 
more control over options, and the audit 
mode lets me run a long trace without 
being logged into a machine overnight. I 
can also stop and start a trace from a timed 
SQLExec task. Xp_sqltrace is well docu¬ 
mented in Books Online (BOL), and I 
strongly encourage you to read the infor¬ 
mation. (However, BOL isn’t perfect. The 
sidebar “Bugs in BOL’s SQL Trace Table,” 
describes two errors that you need to be 
aware of.) 

One important xp_sqltrace command¬ 


line option is @FullText, which control 
whether the trace captures the entire T- 
SQL batch being executed or defaults to ; 
value of 0, which grabs only the first 255 
characters. My experience has shown tha 
you want to set this option to 1, whicl 
captures the entire batch. Nothing is more 
frustrating than trying to tune or trou¬ 
bleshoot a query that’s chopped in half. 

Running xp_sqltrace is straightfor¬ 
ward, but repeatedly typing all those 
option settings is tedious. I like to create 
stored procedure wrappers arounc 
xp_sqltrace and set the options to my 
favourite defaults. That way, I don’t have 
to type as much to stop and start a trace. 
Listing 2 shows two stored procedures 
you can use to get started. 

What effect does running SQL Trace 
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have on security and performance? 
Loading the SQL Server client utilities 
installs SQL Trace; therefore, many people 
have access to the tool. But you can easily 
control who can use it by setting appropri¬ 
ate permission levels on xp_sqltrace within 
the master database; by default, only the sa 
permission can run xp_sqltrace. 

Monitoring database performance can 
degrade the performance you’re trying to 
monitor. The trick is keeping overhead 
low to avoid significantly skewing or mis¬ 
representing results. Fortunately, the per¬ 
formance impact of running xp_sqltrace is 
negligible. I haven’t run a lot of simulta¬ 
neous active traces or complex filters, but 
I’ve found that when I run one active 
trace in audit mode, logging results to a 
local text file on the server imposes almost 
no performance penalty. I don’t like to log 
results directly to a local SQL table 
because this action can easily skew results 
in some tuning problems. But writing to a 
text file seems to have little effect if the 
server isn’t completely I/O bound. If the 
server is I/O bound, write the log file to a 
remote network share and hope that the 
network isn’t bottlenecked, too. 

Loading SQL Trace Output 
for Analysis 

SQL Trace output is almost useless in its 
raw form because it includes an over¬ 
whelming amount of information.To make 
my life easier, I load trace files back into a 
SQL Server table and run queries against it 
to help me understand what activity the 
server was performing. I can run a whole 
range of queries that help me quickly pin¬ 
point inefficient parts of the application. 
SQL Trace’s value is directly related to the 
cleverness of the queries you write to 
analyse the data. I’ll show you one power¬ 
ful analysis query here. 

Table 1 fists the information that a SQL 
Trace log file captures. The log file is a 
standard ASCII file with tab-delimited 
columns. 

I recommend using bulk copy program 
(bcp) to load your data into SQL Server 
for analysis. Bcp isn’t the most user- 
friendly utility, but bcp’ing trace data is 
easy because the log file is tab delimited 
and you load the log file into a SQL 


Filter Name: 


3 

Login Name: 



Agpllcatlon: 


-3 

Host Name: 

|< All > 



Capture Options | Events | 
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Stored Procedures■ 


CREATE PROC sp__StartSQL Trace 


Automate xp.sqltrace 


ft# 


This procedure accepts a directory such as cASQL Trace\ and writes the trace file to that directory, 
appending time and date information as part of the name. This addition lets you keep multiple traces in 
the same directory and lets you stop and start without worrying about naming conventions 


©TraceLogDirPath varchar(255) 
AS 


DECLARE ©CurrTime datetime 
DECLARE ©TraceLogFileName varchar(255) 

SELECT ©CurrTime = getdateO 

SELECT ©TraceLogFileName = convert(char(10). ©CurrTime . 104) ++ datename(hh. ©CurrTime) + 
+ datename(mi. ©CurrTime) ++ datename(ss. ©CurrTime) 

SELECT ©TraceLogFileName = ©TraceLogDirPath + "SQL TraceLogJ' + ©TraceLogFileName 
SELECT "Auditing to —> ”, ©TraceLogFileName 

exec master..xp_SQL Trace audit, ©eventfilter = 31. ©FullText = 1, ©FullFilePath 
= ©TraceLogFileName 
go 


CREATE PROC sp_StopSQL TraceAudit 

If you run this command without parameters, you'll get the name of the last SQL Trace audit file created. 
EventCode = 0 means the trace is stopped. EventCode = 31 means it's running. Running this procedure 
with the fully qualified name of the file SQL Trace is logging to will stop the trace. 

/* 

©AuditFilePath varchar(255) = NULL 
AS 

IF (©AuditFilePath = NULL) 

exec master..xp_SQL Trace audit 
ELSE 

exec xp_SQL Trace aut|i. ©FullFilePath = ©AuditFilePath 
go 


LLL-lJ 
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Why spend hour after hour, day after day cloning work¬ 
station after workstation when you can install a full 
250MB Win95 system on a workstation in just five 
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devices. What’s more, the Ghost Multicast version features 
“single transmission” technology which reduces network 
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and quietly. In fact, it makes conventional file-by-file or sector-by-sector 
imaging methods obsolete. Plus it supports FAT12, FAT16, FAT32, NTFS, 


See for yourself why Ghost is the ultimate system installer and recovery 
tool for Win95, WinNT and OS/2 workstations. Visit www.ghostsoft.com 
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one year of free upgrades and 90-day technical support. After all, life’s 
too short to spend cloning workstations. 
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Server table that exactly matches the file 
layout. My table looks like Listing 3. If 
you’re new to bcp, the following com¬ 
mand will get you started: 

bcp pubs..SQL Trace in c:\activity.log - 
Usa -Psecret -S -c 

As I mentioned earlier, you need to 
run xp_sqltrace with the @FullText 
option = 1 to capture the entire T-SQL 
batch. Unfortunately, SQL Server doesn’t 
deal with character strings longer than 
255 bytes very efficiently. To hold SQL 
commands longer than 255 bytes, you 
need to create a column with a text 
datatype; each text column will consume 
at least one 2KB database page. That’s 
almost 200MB if you’re working with a 
100,000-command trace file. To deal with 
this situation, I often create two SQL 
Trace tables. 

Listing 3 shows a table in which I keep 
only the first 255 bytes of the SQL com¬ 
mand. When I’m working with large files, 
this approach saves a tremendous amount 
of space. Notice that the definition of the 
Data column is varchar(255). 

If I want to load the entire SQL 
command, I can create a second table 
called SQL TraceText that’s identical to 
the first except the Data column’s defini¬ 
tion is text. This definition lets me load 
the entire SQL command if I have a lot 
of space or I’m dealing with a small trace 
file. I can always open the trace log 
directly to grab the entire command. 
Make sure you have a good text editor if 
you plan to open the trace log directly, 
because opening a 50MB file with 
Notepad takes time. 

If you load SQL commands exceeding 
255 bytes into your SQL Trace table, you’ll 
see bcp warning messages such as DB- 
LIBRARY error.Attempt to bulk-copy an over¬ 
sized row to the SQL Server. You can ignore 
these messages; they’re telling you that bcp 
is truncating the data field because the tar¬ 
get column isn’t big enough. 

Analysing SQL Trace Output 

You’ve loaded your trace log into a SQL 
Server table. How do you identify perfor¬ 
mance problems? Should you spend more 


I Information in a SQL Trace Log File 


Component Definition 


SPID 

StartTime 


Application 

Data 


Specifies the event (e.g., START, PAUSE, ACTIVE, CONNECT, DISCONNECT, 
SQL, ATTENTION) as varchar(12) unless @lntegerEvents = 1. 

Specifies the username of the user who generated the event. 

Specifies a unique, increasing identifier for connections. 

Specifies the SQL Server process identification number. 

Specifies the time that the language statement or remote stored procedure 
call started executing. For connect and disconnect events, specifies the 
time the user logged in. 

Specifies the time that the language statement or remote stored procedure 
call stopped executing. For disconnect events, specifies the disconnect time. 
Specifies the application that generated the event. 

Specifies the language statement or remote stored procedure call as 
varchar(255) unless @FullText = 1. 


Duration 


CPU 

Reads 

Writes 

NTJJomain 

NTJJser 

HostName 

HostProCess, 


Specifies the amount of time in milliseconds that the language statement or 
remote stored procedure call took to execute. For disconnect events, 
specifies the elapsed time in seconds since the user logged in. 

Specifies the amount of CPU time used in milliseconds. 

Specifies the number of disk reads. 

Specifies the number of synchronous disk writes. 

Specifies the NT domain name of the user who generated the event. 
Specifies the NT username of the user who generated the event. 

Specifies the name of the host that generated the event. 

Specifies the host process ID number for the host that generated the event. 



CREATE TABLE SQL Trace 


Event chard 2) NOT NULL. 

UserName char(30) NOT NULL. 

ID int NOT NULL. 

SPID int NOT NULL. 

StartTime datetime NULL, 

EndTime datetime NULL. 

Application char(30) NULL, 

Data varchar(255) NULL. 

Duration int NULL. 

CPU int NULL. 

Reads int NULL, 

Writes int NULL. 


NT_Domain varchar (30) NULL. 

NTJJser varchar (30) NULL. 

HostName varchar (30) NULL. 

HostProcess decimal (10) NULL 
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time tuning a query that takes 2 minutes 
to run and executes once or a query that 
takes 1 second to run but executes 
100,000 times during the application? 
The second choice is correct. With this 
priority in mind, start your trace analysis 
looking for two types of queries: slow 
queries and frequently executed queries 
(even if each individual execution is 
very fast). 

I usually start this process with a query 
that looks like Listing 4. This query tells 
me the average, maximum, and total 
execution time of each type of query 
listed, starting with the most time-con¬ 
suming queries. At this stage, focus on the 
big picture of what the application is 
doing, and don’t get bogged down in 
the low-level query-tuning details. 
Table 2 shows output from an example 
SQL Trace. 

The three most important rules of SQL 
Server tuning are: 

1. Make the slow queries run faster. 

2. Spend the most time tuning queries 
that consume the most resources. 

3. Reduce the number of transactions 
SQL Server has to perform. 

The first two rules are self-explana¬ 
tory; the third rule is less obvious. If you 
need to return 1000 rows from a table 
called MyData, executing one query that 
returns 1000 rows is much faster than 
executing 1000 queries that return one 
row each. Surprisingly, many ODBC set¬ 
tings cause your applications to execute 
one query at a time. 

With these rules in mind, examine the 
results of the example trace. First, don’t 
worry about what the SQL commands 
are actually doing. Instead, pay attention 
to the three rules of SQL Server tuning: 
Which queries take the most time to 
run? Which queries are run most fre¬ 
quently? Can you reduce the total num¬ 
ber of queries executed? These ques- 
e easy to answer using the 
summarised SQL Trace 
I data and almost impos- 
I sible to answer without 
| the data. What does the 
ce data tell you? 

The first query in 
the table consumes the 




Result Set of a SQL Trace 

Average 

Query 

Maximum 
Duration (ms) 

Summary 
Duration (ms) 

Transaction 
Duration (ms) 

Count 

SELECT a,b,c FROM Table4 

12,553 

33,326 

1,004,240 

80 

Exec BigStoredProc 
paraml, param2 

8 

3153 

755,040 

94,380 

sp_cursoropen NULL, 
"SELECT * FROM BigTable 
where x=10 order by 

Name", 2,8, NULL 

47,190 

47,190 

47,190 

1 

sp_cursorfetch 

201788208,1,0,1 

5 

46 

18,875 

3775 

SELECT a,b,c FROM TablelO 

1 

16 

271 

271 

INSERT into Datal 

VALUES (1,2,3) 

9 

63 

324 

36 

SELECT a,b,c FROM Table5 

139 

156 

278 

2 

SELECT x,y,z FROM Table9 

23 

33 

184 

8 

SELECT x,y,z FROM Table? 

2 

16 

16 

8 


most time (as the Summary Duration col¬ 
umn shows), and at 12,553 milliseconds 
(ms) has one of the highest average exe¬ 
cution times. SQL Server executes this 
query only 80 times, but the query is slow. 
You need to tune this query. Maybe you 
can reindex or eliminate a join? 

The second query in the table is the 
second largest time hog, but it’s different 
from the first query. The second query 


eats time because it runs so frequently. As 
common sense tells you, you can solve 
that problem by not running the query so 
often. You don’t need to lock the applica¬ 
tion so that users can’t run the procedure; 
you need to rewrite the procedure so that 
it will require fewer invocations. 
Sometimes rewriting the procedure is 
easy, and sometimes it’s impossible with¬ 
out changing the entire application. In 
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either case, the first step to solving the 
problem is understanding it. 

The third and fourth queries go hand 
in hand. The third query opens a server- 
side ODBC cursor, and the fourth query 
fetches rows from it. In the fourth query 

sp_cursorfetch 201788208.1,0,1 

the last parameter (1) tells you how many 
rows are being returned with each invo¬ 
cation of the fetch. Remember, the third 
rule is to reduce the number of transac¬ 
tions SQL Server must process. In this 
case, you are fetching 3775 rows from the 
cursor opened in the third query, and 
you’re using 3775 SQL calls to do it. 
ODBC lets you set the fetch size used for 
returning rows. Using a fetch size of 100 
(reasonable, for client-side caching) 
reduces the number of times you must 
call the fourth query from 3775 to 38. 
That adjustment will provide a huge sav¬ 
ings - 50 percent to 100 percent - in total 
execution time. 

Just the Beginning 

Most people know that how efficiently a 
data-access application interacts with SQL 
Server has the greatest effect on applica¬ 
tion performance. But many people 
ignore this component because they don’t 
they know how to measure the efficiency 



In Books Online (B0L), Example F of the xp_sqltrace entry contains a table sim¬ 
ilar to SQL Trace. Unfortunately, the example table contains two serious 
bugs you need to know about. The B0L SQL Trace Application column is 
defined as NOT NULL, which causes your bcp operation to fail if the 
client doesn't provide this information in its ODBC or DB-Lib con¬ 
nection string. 

The second problem is with the Hostprocess column, which B0L 
defines as INT. Windows NT's hostprocess is a 32-bit number that 
can exceed the defined range for INT of 02,147,483,6 
Hostprocess usually falls within SQL's INT range, but it cou 
exceed the maximum value, which 
, would also cause bcp to fail. 

Discovering these bugs wasn't easy, so 
don't forget to fix the Application and 
\ Hostprocess datatypes if you copy the 
SQL Trace table directly from B0L. 




of this interaction. 

In this article, I’ve shown you SQL 
Trace’s usefulness and provided some 
hints to help you start profiling your 
applications. 

The code in the listings in this article 
is available for downloading from 
Windows NT Magazine’s Web site at 
http://www.winntmag.com. 
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icrosoft’s Systems Management Server (SMS) is 
a product of power and flexibility that can 
greatly enhance a company’s ability to manage 
its distributed computer environment. But with 
this power comes responsibility. Not only must you plan, 
design, configure, and maintain SMS’s components but 
also optimise their performance. Here are seven tips on 
how to optimise some of SMS’s components, including 
Service Pack 3 (SP3), SQL Server, software distribution, 
history files, inventory, Remote Access Service (RAS) 
clients, and SMS Administrator machines. (For more 
information about SMS, see “Related Articles in Windows 
NT Magazine,” page 67.) 

TIPI: Install SMS SP3 

The most recent addition to the optimisation arsenal is 
SMS SP3, which offers several important performance 
enhancements for SMS client processing. For example, 
suppose you want to add a Windows 95 client to an SMS 
site. You can either run smsls.bat from a logon script or 


connect to an SMS logon server and execute runsms.bat 
manually. In either case, the SMS batch file first calls the 
appropriate client setup program (cli_dos.exe for a Win9! 
client), which copies SMS files to the client and config¬ 
ures SMS client and inventory components. The client 
setup program then reads the appropriate copy list file 
(cl_w95.txt for a Win95 machine) from the SMS logon 
server to determine which files to copy to the client. 
Listing 1, page 66, shows the STANDARD NETWORK 
FILES section of the cl_w95.txt file with SP2. Listing 2, 
page 66, shows the same section with SP3. 

Before SMS 1.2 SP3, many of the client configuration 
and inventory programs were executed from the logon 
server and run over the network. As a result, users often 
had to wait a long time for the logon process to complete, 
especially over slow links. With SP3 installed, the copy list 
file instructs SMS to copy many of these configuration 
and inventory programs direcdy to the client’s local hard 
disk. Although this setup results in a slightly larger disk 
space requirement, it yields faster logon times and reduces 

















to optimise SMS 


letwork traffic between the logon server and client. In 
ests, we found that an SMS Win95 client with SP2 used 
bout 2MB of disk space. The same client with SP3 
nstalled used about 3.2MB of disk space. More impor- 
ant, SP3 reduced the amount of data transferred over the 
letwork between the client and logon server by about 60 
>ercent.We achieved these values with all client options 
urned on and hardware inventory being taken with each 
ogon. The extra 1,2MB of disk space on each client is a 
small price to pay for a 60 percent reduction in network 
raffic between the client and server with each logon. 

HP 2: 

Tune SQL Server 

SMS uses SQL Server in many of its operations. Thus, to 
optimise SMS’s performance, you must optimise SQL 
Servers performance. Opportunities for performance 
improvement include dedicating specific processors to 
SQL Server, using NTFS, and taking advantage of two 
SQL Server scripts (smsmaint.sql and chksms.sql). 

Dedicate processors to SQL Server. When Windows 
NT runs a process on a multiprocessor system, you can’t 
be sure which processor will run which thread or even 
that the same processor will run the same thread. A 
process thread can migrate from processor to processor, 
causing reloading of the processor cache. This reloading of 
the processor cache can cause a decline in performance. 
By dedicating specific processors to SQL Server, you can 


reduce the reloading of processor caches, thereby increas¬ 
ing performance. 

Processor affinity is the association between a proces¬ 
sor and a thread. You can set processor affinity in SQL 
Server 6.5 with the Affinity Mask advanced configuration 
option. By default, this option isn’t visible on the 
Configuration tab of SQL Server. You first must configure 
SQL Server to show the advanced options by right-click¬ 
ing the SQL Server you are administering and clicking 
the Configure option. When you see Server 
Configuration/Options with four tabs across the top, 
click the Configuration tab and scroll down until you 
see Show Advanced Options. By default, this value is 0. 
Set this value to 1, and click Apply Now, OK. 

Follow the same procedure to get back to the 
Configuration tab in the Server Configuration/Options 
screen. The first option will now be Affinity Mask. By 
default, this value is 0, which specifies that SQL Server 
will apply normal NT scheduling algorithms. SQL Server 
interprets any other value as a bit mask that specifies 
which processors are available for selection. For example, 
the value of 3, which has the binary equivalent 00000011, 
allows SQL Server threads on processors 0 and 1. (Bit 1 is 
processor 0, bit 2 is processor 1, and so on.) A value of 
254, which is 11110000, allows SQL Server threads on 
processors 5, 6, 7, and 8. 

The Affinity Mask option offers the best prospects for 
a performance increase on multiprocessor systems with 
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more than four processors operating under 
heavy load. You can use NT’s Performance 
Monitor to analyse each processor to 
determine the optimal settings for your 
environment. 

Use NTFS for SQL Server. SQL Server 
spends most of its time reading from the 
SMS database rather than writing to it. 
Because SQL Server reads faster from an 
NTFS partition and writes faster to a FAT 
partition, you can increase performance by 
making sure that SQL Server is on an 
NTFS partition. 

Take advantage of two SQL Server 
scripts. SMS spends much time writing to 
and reading from the SQL Server database. 
If you properly tune and maintain this 
database, you can ensure efficient perfor¬ 
mance and data integrity.You can use two 
SQL Server scripts, smsmaint.sql and 
chksms.sql, in Microsoft’s BackOffice 
Resource Kit to tune and maintain the 
database. You will find these scripts in the 
sms\bins\i386 and sms\bins\alpha direc¬ 
tories on the BackOffice Resource Kit 
CD-ROM. You can use ISQL/w to view 
and execute them. These scripts let you 
check database consistency, change data¬ 
base and SQL Server options, clean out 
old machine data from the database, and 
reduce index space. 

TIP 3: 

Optimise Software 
Distribution 

One of SMS’s most powerful features is 
software distribution.You can optimise this 
feature by maximising distribution perfor¬ 
mance over slow network links and tailor¬ 
ing package compression to meet your 
environment’s needs. 

Maximise distribution performance over 
slow network links. If you have users that 
always communicate through RAS, you 
can still take advantage of SMS to distrib¬ 
ute standardised and automated software 
installations to them. You can use two 
methods, the first of which is to create a 
dummy SMS package and manually copy 
it to the distribution share. This method 
involves six steps: 

1. Create your installation source direc¬ 
tory as usual. 

2. Copy it to a CD-ROM. 


The STANDARD NETWORK FILES Section of the cl w95.txt File with SP2 


: STANDARD NETWORK FILES 
[STANDARD] 

%BIN%\%LANG%\_CLILANG.DLL=%SMS%\_CLI LANG.DLL 

%BIN%\%LANG%\SM16.CNT=%SMSX\SM16.CNT 

%BIN%\%LANG%\SM16,HLP=%SMS%\SM16.HLP 

%BIN7.\7.LANG7.\SM32,HLP=%SMS7.\SM32.HLP 

%BIN%\%LANG%\UINFO.XNF=%SMS%\UINFO.XNF 

%BIN%\CSDVER.SMS=%SMS%\CSDVER.SMS 

%BIN%\SMSRUN16.EXE=%SMSX\SMSRUN16.EXE 

%BIN%\START.EXE=7.SMS%\START,EXE 

%BIN%\SMSWORK.EXE='/.SMS%\SMSWORK.EXE 

%BIN%\WINIP95.EXE=%SMS%\WINIP95.EXE 


LISTING 


LISTING 


|The STANDARD NETWORK FILES Section of the cl_w95.txt File with SP3 


+STANDARD NETWORK FILES 
[STANDARD] 

%BIN%\%LANG%\_CLILANG.DLL=%SMS%\_CLILANG.DLL 

%BIN%\%LANG%\SM14.CNT=%SMS%\SM16.CNT 

7.BINMLANG7ASM16.HLP=7,SMS7.\SM16.HLP 

%BINMLANG%\SM32.HLP=%SMS7.\SM32.HLP 

%BINMLANG7.\UINF0.XNF=XSMSX\UINF0.XNF 

7.BIN"ACSDVERSMS=7SMS7.\CSDVERSMS 

%BIN%\ISMIF16.DLL=%WINDIR7,\ISMIF16.DLL 

%BINX.\ISMIF32.DLL=%WINDIR%\ISMIF32.DLL 

%BIN%\SMSRUN16.EXE=%SMSX\SMSRUN16.EXE 

%BIN%\START.EXE=%SMS%\START.EXE 

7,BIN%\BNGETNET.EXE=%SMS%\BNGETNET.EXE 

%BIN%\6ETC0M.EXEs%SMS%\GETC0M.EXE 

XBIN7.\GETCOMP.EXE=7.SMS7.\GETCOMP.EXE 

7BIN7.\GETDATA, EXEs%SMS%\GETDATA.EXE 

%BIN%\GETDEV.EXEs%SMS%\GETDEV.EXE 

%BIN%\GETDISK.EXE=%SMS%\GETDISK.EXE 

XBIN7.\GETENV.EXE=%SMS%\GETENV.EXE 

%BIN%\GETIRQ.EXE=%SMS%\GETIRQ.EXE 

%BIN%\GETLPT.EXE=%SMS%\GETLPT.EXE 

%BIN%\GETMEM.EXE=7,SMS7,\GETMEM.EXE 

%BIN%\GETMOUS.EXE=%SMS%\GETMOUS.EXE 

%BIN%\GETOS.EXEs%SMS%\GETOS.EXE 

%BIN%\GETOTHER.EXE=%SMSX\GETOTHER.EXE 

7BIN7,\GETSFWR.EXE=%SMS%\GETSFWR.EXE 

%BIN%\GETTCPIP.EXE=%SMS%\GETTCPIP.EXE 

%BIN%\GETTSR.EXE=%SMS%\GETTSR.EXE 

%BIN%\GETVID.EXE=%SMS%\GETVID.EXE 

%BIN%\INITMAIN.EXE=%SMS%\INITMAIN.EXE 

%BIN%\INVDOS.EXE=%SMS%\l NVDOS.EXE 

%BIN%\L2GETNET.EXE=%SMS%\L2GETNET.EXE 

%BIN%\LMGETNET.EXE=%SMS%\LMGETNET.EXE 

XBIN7.\LTGETNET.EXE=%SMS7.\LTGETNET.EXE 

%BIN%\MSGETNET.EXE=%SMS/i\MSGETNET.EXE 

•/.BIN7„\NWGETNET.EXE=7.SMS7\NWGETNET.EXE 

XBIN%\PWGETNET.EXE=%SMS%\PWGETNET.EXE 

%BIN7.\SAVEDATA.EXE=7SMS%\SAVEDATA.EXE 

%BIN%\95GETNET.EXE=XSMS%\95GETNET.EXE 

XBIN%\CLI_DOS.EXE=%SMS%\CLI_DOS.EXE 

%BIN%\CLI_DOS.PIF=%SMSX\CLLDOS.PIF 

7,BIN%\SMSWORK.EXE=ZSMS7.\SMSWORK.EXE 

%BIN%\WINIP95.EXE=%SMS%\WINIP95.EXE 
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3. Mail the CD-ROM to the remote 

4. Use SMS to send a dummy package 
with a small file as a placeholder. 

5. Copy the contents of the CD-ROM 
into the dummy package directory 
after you have distributed the dummy 
package. 

6. Execute the installation routine from 
Package Command Manager (PCM) 
on the remote client. 

The second method is similar to the 
st, except that you use the CD-ROM to 
stall the software. This method also 
volves six steps: 

1 .Create your installation source direc¬ 
tory as usual. 

2. Copy it to a CD-ROM. 

3. Mail the CD-ROM to the remote 

4. Create an SMS package that executes 
the installation routine from the CD- 
ROM. 

5. Distribute the SMS package to the 
remote sites. 

6. Execute the installation routine from 
PCM on the remote client. 

Microsoft’s Web site(http://www.micro 

>ft.com/smsmgmt/support/out_of_band. 

;p) contains a white paper, “Distributing 
oftware Over Slow Links,” that discusses 
tese two methods in detail. 

Tailor package compression for your 
wironment. When SMS distributes a 
ackage, it compresses the data before it 
aids the package.This compression process 
itensely uses the CPU. If your Site Server 
nd distribution servers have adequate disk 
)ace, you can disable the compression 
rocess to speed up package distribution. 

By default, the Enable Compression 
alue in Registry entry HKEY_LOCAL_ 
4ACHINE\SOFTWARE\Microsoft\S 
4S\Compression is set to yes. If you set 
his value to no, you will disable compres- 
ion and increase your package distribu- 
ion performance. However, you will also 
ncrease disk space requirements and, 
nore important, increase network band- 
vidth utilisation when SMS distributes 
hese packages. 

If you are more concerned about band¬ 


width usage than speed in your environ¬ 
ment, you can increase the level of package 
compression. You can choose from seven 
levels of compression, 1 being the lowest 
level and 7 being the highest level. The 
default is level 1. To change the 
Compression Level value, go to 
HKEY_LOCAL_MACHINE\ 
SOFTWARE\Microsoft\SMS\Compressi 
on. By increasing compression, you will use 
less network bandwidth and disk space on 
your servers. However, package distribu¬ 
tion performance will decrease. 
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TIP 4: 

Delete Unused History Files 

When SMS deletes machine records from 
its database, it does not delete the associat¬ 
ed history files in the sms\site 
. srv\inventry.box\history directory. 

Because many SMS processes scan all 
the files in this directory, unused files can 
slow some SMS services. Unused files also 
waste disk space. Thus, to improve SMS’s 
performance and increase disk space, you 
can determine whether the history files in 
this directory correspond to current inven¬ 
tory records. 

SMS updates history files every time it 
updates an inventory record, so if a file is 
more than a few months old, SMS proba¬ 
bly doesn’t use it anymore. You can delete 
such unused files. Each file in this directo¬ 
ry corresponds to a unique machine record 
and will have that machine’s unique 
SMSID as its name. To be certain that the 


file is not unused, look for this SMSID in 
the inventory and, if you don’t find it, 
delete the file. Be sure to stop the SMS ser¬ 
vices on the Site Server before removing 
the files. 

TIP 5: 

Adjust Scheduled Inventories 

When you set SMS’s inventory frequency, 
you need to consider your hardware and 
software configurations. In most compa¬ 
nies, a machine’s hardware configuration is 
relatively stable. Setting SMS to conduct a 
hardware inventory every logon will yield 
few changes and, hence, little benefit. But 
you can benefit from periodic hardware 
inventories to account for hardware 
upgrades or replacements and IP address 
changes. Periodic hardware inventories can 
also help you prepare monthly reports. 
Having SMS conduct a hardware invento¬ 
ry every 11 days is a good starting point 
because that setting is longer than one 
week and shorter than two weeks.You can 
then make adjustments as necessary. For 
hardware inventories, you might want a 
shorter interval immediately before, dur¬ 
ing, and after a hardware or software 
upgrade project and a longer interval when 
you are between projects. 

Software configurations change more 
frequendy than hardware configurations. 
The rate of change depends on many fac¬ 
tors, including type of business, type of 
users, and whether you lock down the 
desktop. A software inventory can add sig¬ 
nificant time to the logon process if you 
configure the inventory to search for many 
different packages. Once again, having 
SMS conduct a software inventory every 
11 days is a good starting point. As with 
hardware inventories, you can adjust the 
software inventory frequency to your 
needs. You can find the hardware and soft¬ 
ware inventory settings on the Inventory 
page of the Site Properties dialog box, as 
Screen 1 shows. 

In large sites, you must consider the 
combined effect of the hardware and soft¬ 
ware inventories on the network. For 
example, if you set both inventories to run 
every Monday morning, you will have a lot 
of inventory traffic slowing your network’s 
performance. You can minimise negative 








effects by staggering the hardware and soft¬ 
ware inventories. For example, when you 
initially schedule the inventories, you can 
start the hardware inventory cycle on a 
Tuesday and start the software inventory 
cycle on a Thursday. 

You can use the SKIPINV program in 
BORK, Part Two to determine when to 
take inventory. The SKIPINV program 
returns an error-level code that specifies one 
of three situations: you need to take hard¬ 
ware or software inventory, you don’t need 
to take hardware or software inventory, or 
you have a problem with the sms.ini file. 

When the SKIPINV results specify that 
you don’t need to take inventory, you can 
improve user logon times by skipping any 
or all parts of the SMS client script 
(smsls.bat or runsms.bat). This script has 
two functions: installing and maintaining 
the SMS client — depending on the client 
operating system (OS), CLI_DOS, 
CLI_NT, or CLI_OS2 executes this func¬ 
tion — and taking and reporting client 
inventory - depending on the client OS, 
either INVDOS, INVWIN32, or INVOS2 
executes this function. 

If you place skipinv.exe before the 
client configuration program, you can stop 
SMS from executing the entire SMS client 
script. Listing 3 shows an excerpt from an 
smsls.bat file modified to skip the script 
completely. If you bypass the entire file, the 
client upgrades required by an SMS service 



■ Screen 1 

Viewing the 
hardware and 
software 
inventory 
frequency 


pack or upgrade will not occur. If you place 
skipinv.exe between the configuration and 
inventory programs, SMS will run the 
script, except for the script’s inventory pro¬ 
gram. Listing 4, shows an excerpt from an 
smsls.bat file modified to skip the in¬ 
ventory program. The highlighted lines in 
Listing 3, Listing 4, and Listing 5, are from 
the standard smsls.bat file. The other lines 
are from SKIPINV or CHECKRAS. 

For maximum benefit, copy skipinv.exe 
to the client computer. You can use the 
logon script, send an SMS job, or modify 
the CL_x.MOD files (on new computers) 
to copy this program. 

TIP 6: 

Detect RAS Clients 

Different companies have different 
requirements for SMS and RAS. In many 
companies, users connect to the LAN most 


of the time, dialing in occasionally. If y 
have infrequent RAS users, the best sol 
tion is to bypass the SMS client scr 
completely when they are dialing in. 

How can you determine when usi 
are connecting to the network with R 
so that you can bypass the SMS die 
script? You can use another BORK pr 
gram, CHECKRAS, to determi 
whether the client is using RAS to cor 
municate. The CHECKRAS progra 
returns an error-level code of 1 if the die 
is using RAS and a code of 0 if not. If t 
client is using RAS, you can use chec 
ras.exe to bypass the entire SMS die 
script. Listing 5 shows an excerpt fro 
smsls.bat that uses checkras.exe to byp: 
the SMS client script when the client 
using a RAS connection. 

Some companies have users that oft< 
use Dial-Up Networking (DUN), 
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LISTING 



REM The following lines have been added to invoke skipinv.exe 
REM This program returns an error code indicating whether the inventory 
REM process needs to run or not. SKIPINV can be placed at different 
REM locations within the batch file, depending on how much you want 
REM done before SKIPINV is invoked. This location bypasses everything, 
if not exist ‘/,windir%\skipinv.exe copy %0\..\skipinv.exe %windir% 

"/.windin'/,\skipinv 

REM If the return code is 11 or 12. an error has occurred, 

REM so you need to call SETLS 
if errorievel 12 goto NOSKIP 
if errorievel 11 goto NOSKIP 

REM If the return code is 1 or 2. SKIPINV has determined that 
REM an inventory scan is required, so you need to call SETLS. 
if errorievel 2 goto NOSKIP 
if errorievel 1 goto NOSKIP 

REM If the return code is 0. inventory is not needed. 

REM so you can skip the call to SETLS. 
if errorievel 0 goto END 

REM End of SKIPINV portion 


bypassing RAS might not be an option. 
Yet, limited bandwidth can make running 
the SMS client script painful for these 
users. If you have frequent RAS users, you 
can combine checkras.exe and skipinv.exe 
to skip parts of the script. 

Occasionally, some companies custom 
install NT or Win95 without RAS com¬ 
ponents. If you choose this alternative, 
checkras.exe will return an error message, 
even though the error-level code will be 
set to the proper value (0). For this reason, 
you need to redirect CHECKRAS to 
NUL (CHECKRAS > NUL). 

The CHECKRAS program isn’t the 
only method you can use to detect DUN 
users. If you have configured your RAS 
server to provide an address from a dedi¬ 
cated IP address range, you can detect the 
client IP address and determine whether it 
is from the dial-up address range. Or you 
can run a batch file in the Startup group to 
create a marker file that you can detect in 
the logon script. For RAS users, the batch 
file creates the marker file before the logon 
script executes. For LAN users, the logon 
script executes before the batch file creates 
the marker file. (Be sure to delete the 
marker file in autoexec.bat.) 

TIP 7: 

Optimise SMS Administrator 

The SMS Administrator carries out SMS 
management, Help Desk, and other func¬ 
tions. Here are two ways to ensure that the 
SMS Administrator performs effectively 
and efficiently. 

Give the SMS Administrator machines 
lots of RAM. The machines running SMS 
Administrator need a lot of memory. The 
SMS Administrator software requires 2MB 
of RAM. In addition, each machine record 
returned requires 726 bytes of RAM. So, 
for a site with 5000 inventoried comput- 

you need about 5.5MB of RAM. 

By default, SMS Administrator queries 
the SQL Server database for all machines 
in the hierarchy. This query happens in the 
background, so you can perform other 
tasks while the query is running. SMS 
Administrator caches the returned infor¬ 
mation and uses it to populate the contents 
of the right pane of the Sites window. 

If you refresh the data, SMS 


REM This batch file is the Systems Management Server (SMS) logon script 
REM Copyright 1994-1995 Microsoft Corporation 


I An Excerpt from an smsls.bat File That Uses skipinv.exe to Skip tl 
" Inventory Program 


if "%0S%" == "Windows_NT goto RUNJfT 
:RUN_D0S 

setls%SMS_OS% -m:E -i -p:%SMS JIN%\CLI_DOS.EXE -pa:/p ; %%SMS_UNC%%\ 
[ -pa:%SMS_VERB0SE% %SMS_VI 


REM The following lines have been added to invoke skipinv.exe 
REM This allows CLI_D0S to run. but skips inventory, 
if not exist %windrir%\skipinv.exe copy %0V.\skipinv.exe %windir% 
%windir%\skipinv 

REM If the return code is 11 or 12. an error has occurred. 

REM so you need to call SETLS 
if errorievel 12 goto N0SKIP 
if errorievel 11 goto NOSKIP 

REM If the return code is 1 or 2. SKIPINV has determined that 
REM an inventory scan is required, so you need to call SETLS. 
if errorievel 2 goto NOSKIP 
if errorievel 1 goto NOSKIP 

REM If the return code is 0. inventory is not needed. 

REM so you can skip the call to SETLS. 
if errorievel 0 goto END 


(continued next page) 
























Administrator executes the query again. 
Both the original query and the refresh use 
the full 5.5MB of RAM. If you perform an 


ad hoc query while the original query or 
the refresh is running in the background, 
the memory requirement will double. 


If SMS Administrator workstatio 
memory is an issue, you can disable th 
Background Query in Sites option i 
Preferences under the Options mem 
If you disable this option, SM 
Administrator performs a foregroun 
query for the machines in the domai 
selected. Because the query takes place i 
the foreground, you must wait for th 
query to complete before you can perfort 
another task. 

Place the SMS Administrator machint 
close to the SQL Server machine. Fror 
SMS’s perspective, the SMS Administrate 
and various SMS services are the only SQ 
Server users. Most SMS Administrator task 
query SQL Server for informatioi 
Sometimes SQL Server returns a larg 
amount of data across the network. Thus 
to improve performance, you need to us 
fast connections between the SM 
Administrator machines and the SQ 
Server machine and keep them as clos 
together as possible to avoid flooding othe 
segments of the network with this data. 

Roll Up Your Sleeves 

If you properly set up, maintain, and opti 
mise the various SMS components, SM! 
can provide tremendous advantages in th 
battle to control total cost of ownershi] 
(TCO). By following these seven tips, yoi 
can make sure that your current installatior 
performs effectively and efficiently. So rol 
up your sleeves and start optimising you 
SMS system. L 
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Cliff 


Smith 



Managing director Novell Australia 


T he largest product rollout that Novell has ever 
undertaken marks a new chapter for the 
company which is attempting a comeback to 
health with a focus on its core business in 
network services. Novell is building its strategy on a whole 
range of new products focussing on this area which to a 
large part will leverage the still formidable installed base of 
NetWare network operating systems, as well as tackling the 
growing market for Windows NT Server. 

Novell sees NetWare as the Intelligent Network plat¬ 
form, with services built on it to include the creation of a 
complete management solution for heterogenous environ¬ 
ments. The pieces for this solution will include technolo¬ 
gies like ZEN works, BorderManager, Manage Wise and 
NDS for NT. 

“If you’re familiar with our strategy, it’s with NetWare 
as the centrepiece and around that we have a series of 
directory enabled services. Network services which relate 
to management of the network, and you have collabora¬ 
tion services which consist of file and print and group- 
ware,” said Cliff Smith, managing director of Novell 
Australia. Novell is also involved in other activities as well, 
like electronic commerce with partners including Oracle 
and Netscape, according to Smith. 

“This year there is a whole range of products which we 
are releasing, which fit into that overall strategy,” he added. 
This includes the soon-to-be-released NetWare 5.0, ZEN 
works, BorderManager Fast Cache, and the first of the 
Netscape for NetWare servers. 

New products like ZEN works are being promoted 
extensively around Australia right now and that is getting 
an excellent response, as is NDS for NT, which is also 
receiving a very strong response, he commented. 

Novell’s contention is that NetWare has always been a 
platform for things such as network management, while 
NT’s involvement has been primarily as an application 
server. And there isn’t now, and perhaps never was, a head- 
to-head battle between the two operating systems. 

“The use of NT is increasing as everybody knows, but 
the use of NT is not increasing at the expense of NetWare 
in the sense that it is taking over the role that NetWare 
used to take,” contends Smith. NT is coming in because it’s 
running new applications that are being added into large 


organisations, and the NetWare installed base, rather than 
replacing them, he concluded. 

“People are really finding that the Novell products 
manage NT better than Microsoft does,” said Smith. And 
with 79 percent of Novell’s customer base also being 
Microsoft customers, it’s a significant base to tap. 

This is why the activities that Novell promotes specif¬ 
ically targeted at its NT customers is essentially the 
management type products, which includes NDS for NT 
and ZEN works, as opposed to GroupWise which is 
marketed as a general cross platform application, he 
commented. 

“We’re finding that we’ve got customers, lots of them, 
who need something which allows them to manage these 
networks, because they want to run both (NT and 
NetWare),” he said. And in many cases they want to more 
than just NT and NetWare, they probably want to run 
Unix as well for some other applications, and Mainframes 
as well. 

“Basically they need something which allows them to 
unify that network. That’s what people want to do, 
people don’t want to discard the investment that they’ve 
already made.” 

This could be especially important in the next few 
years as constraints on spending and other problems are 
compounded by the need for a Year 2000 (Y2K) bug fix. 

“They’ve gotY2K problems coming up, they’ve got to 
spend heaps of money on that and it’s going to be a big 
drain on the budget. They need to be able to leverage the 
investment they’ve already made,” stated Smith. 

The capabilities that Novell has in NDS and the vari¬ 
ous services that are now built onto it, represents a unique 
capability, according to Smith. This allows people to take 
their present environments, bring it together into a cohe¬ 
sive and above all, manageable, network and then extend it 
effectively into the public domain via the Internet. 

“We have got a very strong proposition, particularly for 
the medium to large scale organisation’s which had, and 
continue to have, a heterogenous network,” said Smith. 

“The feedback that we are getting from the field 
consistendy, is that this is what our customers want and 
they are responding very strongly to the fact that this is 
now, at last, available.” 
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Planning for Implementing 

icrosoft 

USTER 

Server 


Prepare your network 


by BRAD COOPER 


|V he release of Microsoft Cluster Server (MSCS, for- 
merly code-named Wolfpack) as part of Windows 
V NT Server, Enterprise Edition (NTS/E) 4.0 is a 
W welcome addition to Microsoft’s base NT Server 
Fering. I work with several clients who have been wait- 
t impatiently for Microsoft to Provide a solution that 
sports the high availability, stability, and ease of man- 
geWnt that clustering l^rbrought them on their 
)penVMS and Tandem sjjjrems for more than 10 years. 
'ot better or for worsefmore than a year of speculation 
nd waiting is .over. 

of shrink-wrapped, high availability support 
:om Microsoft has sent many users looking for third- 
arty data replication and mirroring products such as 
Jualix Group’s OctopusHA+ andVinca’s StandbyServer. 
)ther users wanting a shared storage solution similar to 
ASCS have turned to Digital Equipments Digital 
clusters for Windows NT and NCR’s LifeKeeper for 
Windows NT. Still other users with fault tolerance 
equirements have used Marathon Technologies’ 
endurance 4000, and those with pressing out-of-box scal- 
bility needs have looked at Convoy by Valence Research. 

Articles that describe clustering, explain why you 
light want it, and outline ways you might use it in your 
nvironment have already set the stage for this article 
for a list of related articles and clustering product 
views, see “Related Articles in Windows NT 
iagazine,”). In this article. I’ll describe how to plan for 


getting MSCS up and running ii 
begin, you need to know how t< 
environment for MSCS. 


i your environment. To 
prepare your network 


Getting Ready Is the Hard Part 

Installing the MSCS software is straightforward and sim¬ 
ple. However, setting up the cluster is a different matter. A 
cluster is much more than software: It’s a carefully 
planned, assembled, and tested collection of software and 
hardware that’s only part of a high availability computing 
environment. Many MSCS users will initially purchase 
their production clusters as new, preconfigured systems. 
That approach is good because the time these users save 
on hardware configuration, validation, and support by 
purchasing a turnkey MSCS solution is better spent mak¬ 
ing the user’s environment cluster ready. 

Configuring your environment for MSCS takes a fair 
amount of network-related planning beyond hardware 
configuration and software installation issues. You have to 
address these issues before you have several thousand 
dollars of cluster parts sitting in a corner of your office 
and a CFO breathing down your neck. 

TCP/IP Connectivity 

All workstation clients accessing data on the cluster do so 
via TCP/IP. As a result,TCP/IP connectivity is important 
to the planning and day-to-day operation of your cluster. 
Although this point is trivial at some sites, it can be a 














NetBIOS Machine Names and Usage 

| Name 

Suffix(h) 

Type 

Usage 

I BANCU01 

<00> 

UNIQUE 

Workstation Service 

I BANCU01 

<20> 

UNIQUE 

File Server Service 

I BANCU 

<00> 

GROUP 

Oomain Name 

BANCU 

<1C> 

GROUP 

Domain Controllers 

BANCU 

<1B> 

UNIQUE 

Domain Master Browser 

BANCU 

<1E> 

GROUP 

Browser Service Elections 

j BANCU01 

<03> 

UNIQUE 

Messenger Service 

1 BANCU 

<1D> 

UNIQUE 

Master Browser 

I .. MSBR0WSE 

<01> 

GROUP 

Master Browser 

1 INet-Services 

<1C> 

GROUP 

IIS 

I IS-BANCU01. 

<00> 

UNIQUE 

IIS 

1 BANCU01 

<6A> 

UNIQUE 

Microsoft Exchange IMC 

I BANCU01 

<87> 

UNIQUE 

Microsoft Exchange MTA 

1 BANCU01 

<01> 

UNIQUE 

Messenger Service 

I BANCU01 

<1F> 

UNIQUE 

NetDDE Service 


Address Allocation for Private Internets (RFC 1918) 

I Class 

Address Range 

I Class A/8 

10.0.0.0 to 10.255.255.255 


I Class B/16 

172.16.0.0 to 172.31.255.255 


I Class C/24 

192.168.0.0 to 192.168.255.255 



nightmare at others. Before you even begin 
to think about deploying MSCS, you need 
to ensure that your site can run TCP/IP as 
the only transport. You can save a lot of 
grief by testing client to server, NetBIOS 
over TCP/IP (NetBT) connectivity with 
the NBTSTAT utility before you start dig¬ 
ging into MSCS. If you can’t verify NetBT 
connectivity, you have bigger problems you 
need to address. 

Most enterprise TCP/IP connectivity 
problems revolve around name resolution, 
so you will also want to be sure that you 
configure your existing NT servers and 
clients to use the Windows Internet 
Naming Service (WINS) for NetBIOS 
name resolution and Domain Name Server 
(DNS) for host name resolution. 

The Address Monster 
(aka the Virtual Server) 

After you confirm TCP/IP connectivity 
across your network, you have to plan how 
you want to assign the MSCS TCP/IP 
addresses. MSCS eats TCP/IP addresses. 
You have to use several addresses (five static 
addresses) just to set up a typical two-node 
cluster. Two of these addresses are for con¬ 
necting your clients, two are for cluster- 
node-to-cluster-node communications 
(i.e., intracluster communications), and one 
isibr cluster management. A validated (and 
(perefore supported) two-node MSCS 
■Hpfjguration requires at least four network 
.interfaces, so five TCP/IP addresses seem 
Reasonable. However, you haven’t met the 
re^pBdress monster of MSCS - the virtual 

^■MSCS uses virtual servers when organ- 
BHf applications and services that you 
wank^provide failover capability for. 

, ■tea a networking standpoint, each 
vijjBKerver simulates an NT node and 
rneeds a static TCP/IP ad/ess and a 
■jilwork name. 

t At the Microsoft Professional 
•bvelopersConference ‘97 in California, 
list September, Tom Phillips, Microsoft 
1.MSCS program manager, stressed the con¬ 
cept of virtual servers in his “Writing a 
Cluster ,(Wolfpack)-Aware Application” 
presentation. Phillips sounded the virtual 
sakver fiorn for Exchange administrators at 
^^i^hcrosoft^xchange Conference ‘97 

'Hi m iiiii L ft 


also in California last September. The 
MSCS developers are serious about shar¬ 
ing this concept with all parts of the NT 
community. The developers’ concern 
stems from the effect virtual servers have 
on the network namespace and applica¬ 
tions that rely on it. 

In the past, server-based applications 
and services interacted with the local 
computer name. The problem with this 
approach was that it relied on the 
computer name and tied applications to a 
particular machine. For example, the 
Server service exported this name to the 
network as a NetBIOS name with the 
<20> suffix in the 16th position so work¬ 
stations could use file service connections. 
Microsoft Exchange services took this 
approach even further by exporting the 
computer name with five or more 
NetBIOS suffixes. Table 1 combines the 
output from the command 

NBTSTAT-a BANCU01 


to query an NT server (BANCU01) for it 
NetBIOS names, and a query to th 
Microsoft knowledge base on NetBIOS 
suffixes (http://premium.microsoft.con 
/support/kb/arti cles/ql 63/4/09.asp). Thi 
configuration is an NT 4.0 server running 
as a Primary Domain Controller (PDC 
hosting Exchange 5.0 and Interne 
Information Server (IIS) 3.0. 

MSCS shifts this paradigm by tying 
applications to a virtual server instead of; 
physical server and its computer name 
With MSCS, you install applications oi 
virtual servers, which binds the applicatior 
to its associated network name anc 
TCP/IP address resources. This approacl 
gives applications independence from ont 
machine, and you can move the virtua 
server among cluster members. Two-nodt 
clusters and even a single-node cluster cat 
support multiple virtual servers. 

Imagine a two-node cluster that sup¬ 
ports file services for four departments anc 
hosts Microsoft Exchange, SQL Server 
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(public net) 
IP Address: 


■ FIGURE 1: 

MSCS Configuration for 
Multiple Departments 
and Application 
Servers 


Microsoft Transaction Server (MTS), and 
IS. Designing this cluster requires spreading 
he applications across multiple virtual 
ervers and assigning network names and 
iddresses to these servers. The addresses you 
issign are in addition to the initial five 
TCP/IP addresses you need to set up the 
duster. A typical design might involve 
:reating a virtual server for each depart- 
nent, each requiring its own address. With 
he initial five addresses plus one address for 
:ach department, you’ve used nine address- 
s. You can then assign file and print 
ervices to these departmental virtual servers 
md distribute the load across the two phys- 
cal servers that MSCS supports today (in 
he future, you will be able to redistribute 
he load to other cluster nodes as Microsoft 
idds support for them). This approach has 
:he added benefit of letting each department 
hink it has its own server. You need four 
nore addresses for the virtual servers that 
exchange, SQL Server, MTS, and IIS will 
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execute in. Figure 1 shows the configuration 
for this setup. You’ve just used 13 TCP/IP 
addresses. Don’t worry about the number 
13; even if it is unlucky, you won’t be stop¬ 
ping here for long. 

Fortunately, as outlined in Request for 
Comments (RFC) 1918, the Internet 
Assigned Numbers Authority (IANA) has 
set aside several IP networks that are not 
routed on the Internet and that you can 
use within your organisation. Table 2 lists 
available address classes as set forth by RFC 
1918. Microsoft notes that these addresses 
are useful for setting up a private network 
for intracluster communications. I like to 
use these addresses throughout the organi¬ 
sation. Especially at larger sites that want to 
connect to the Internet but don’t want to 
implement routing internally, or that want 
to SuperNet (the reverse process of subnet¬ 
ting) the network using class C (/24) 
addresses that an Internet Service Provider 
(ISP) assigns. By adding a switch and using 
one of the RFC 1918 class A (/8) or B 
(/16) networks, you can gain a lot of flex¬ 
ibility and performance because you don’t 
have to worry about routing. You can then 
use a proxy or Network Address Translator 
for Internet connectivity. 

Domain Membership and 
Roles 

MSCS nodes must belong to the same NT 
domain. I prefer to install them as member 
servers in an existing domain. MSCS 
doesn’t do anything to enhance the avail¬ 
ability of domain controllers, so why bur¬ 
den these systems? This approach simplifies 
installation and management, reduces the 



overhead on these systems, and eases 
movement of MSCS nodes 
domains. Keep in mind that domain 
trailers must 
accounts database in 
don’t want to burden 
(i.e., your MSCS 

and other server-based applications 
additional memory consumption 
overhead of validating logons. m 
However, if you have a need,' 
MSCS nodes can fill any 
MSCS documentation says that you 
pair cluster nodes in almost any 
controller role in an existing NT domain 
in their own domain. What the 
tation doesn’t mention is that you 
install MSCS cluster nodes in a domain 
controller-member server configuration. As 
with all domain role decisions, you need to 
make this choice carefully. 


Time for a Reinstall Already? 

One final consideration when planning 
your network for MSCS is that you lock 
down the names and TCP/IP addresses 
you’re going to assign to your cluster nodes. 
You have to be careful when changing 
these names and addresses because your 
cluster will stop functioning and you’ll have 
to reinstall the MSCS software. Because of 
this concern, you can’t get away with set¬ 
ting up your cluster and changing the 
names and addresses immediately before 
you put the cluster into production. 

Now you know what to consider 
when planning your network for MSCS. 
In a future article, I’ll tell you what you 
need to consider when selecting your 
cluster hardware. □ 



Brad Cooper is an MCSE and MCT with more than 10 


years of Microsoft-based networking experience, 
working with clients around the world designing and 
deploying BackOffice and OpenVMS/PATHWORKS 
solutions. You can contact him at brad.cooper@ 
bancu.com or http://www.bancu.com. 
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The Administrator's Toolkit 

Build a functional collection 


of administrative tools 



ystems administration can be a highly personal 
task: The tools you use might not be the same 
tools your colleagues use. Nevertheless, certain 
items should be in every Windows NT admin¬ 
istrator’s toolkit. In this column I discuss these essential 
resources, which include 3.5-inch disks, CD-ROMs, 
printed reference materials, and online sources of infor¬ 
mation. I’ll also clue you in to resources you can turn to 
for help when the going gets tough. 

CD-ROMs and Disks 

The most basic tools in your admin toolkit are copies of 
the CD-ROMs for NT Workstation and NT Server. 
Most likely, you have installed operating systems across 
your network, but sometimes when you change the 
configuration of a particular computer, you must supply 
either the CD-ROM or the network path where the files 
are shared. However, if you’re trying to fix a network- 
related problem, you might not be able to connect to the 
shared files, so using the CD-ROM is often quicker. If 
you undertake an emergency repair in which you have to 
compare installed files with the original versions, you 
must use the CD-ROM, even if you installed NT over 
the network. 

If you have a computer that doesn’t have a CD-ROM 
drive, you can use a portable CD-ROM drive, even 
though NT doesn’t support parallel-port drives. To use a 


portable CD-ROM drive to access the NT CD-ROMs 
boot to DOS (which supports portable CD-ROM drive: 
with the correct drivers) and copy the NT install file: 
from the CD-ROM to the hard disk. 

Do you need the three boot/setup disks that come 
with NT? Not in most situations, but if you have to per 
form an emergency repair, you’ll need these three disks tc 
get the process started. If you don’t have these disks, yoi 
can create them for your Intel-based systems by running 
winnt32.exe with the /OX option - it’s in the i38f 
directory on the NT CD-ROM. (If you run Digital Alph: 
systems, you still must create a boot disk, although the 
emergency repair process will be different from that fo: 
Intel-based systems.) Create a set of disks for NT Serve: 
and a set for NT Workstation (they differ from each othei 
slighdy) and keep them in your admin toolkit. When yoi 
run winnt32.exe from the CD-ROM, it doesn’t matte: 
whether you are on Workstation, Server, or even Window; 
95.To create a boot disk for DOS, run winnt.exe. 

You must have an Emergency Repair Disk (ERD) fo: 
each server on your system.You won’t keep ERDs in youi 
admin toolkit, because each ERD is specific to : 
computer.You can designate a central location for ERDs 
or you can store each one with its server. You can decid< 
whether to maintain an ERD for each workstation: If yoi 
have a large number of machines, keeping an ERD fo: 
each workstation probably isn’t feasible. A bette: 
workstation strategy is to run the rdisk.exe utility on each 
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■ SCREEN 1: 
Updating an 
Emergency Repair 
Disk with the Repair 
Disk Utility 


•SCREEN 2: 

Showing utilities in NT 
Server 4.0's resource kit 


workstation periodically to update the 
backup copy of the Registry information 
it saves in the \Winnt\repair directory on 
the computer’s hard disk. I recommend 
that you run rdisk.exe on every server reg¬ 
ularly, or at least after you change server 
configurations. Screen 1 shows the Repair 
Disk Utility window. 

A DOS boot disk can also be a useful 
addition to your admin toolkit; it’s 
especially helpful for systems that are not 
booting correctly. On my DOS boot disks, 
I like to include utilities such as a simple 
text editor, the ATTRIB command (so 
that I can modify hidden and read-only 
attributes on files), and some utilities for 
viewing directories. If your NT computers 
use the NTFS file system exclusively, boot¬ 
ing with a DOS disk won’t ordinarily give 
you access to NTFS partitions, because 
DOS can’t read the NTFS format. To read 
the NTFS partitions from DOS, make sure 
the ntfsdos.exe utility is on your DOS 
boot disk. Then, you can not only examine 
files on the NTFS partitions to make sure 
they are intact, but you can recover vital 
files off the NTFS drives. You can down¬ 
load a free copy of NTFSDOS from Mark 
Russinovich and Bryce Cogswell’s Web 
site (http://www.ntinternals.com). To run 
NTFSDOS from your boot disk, simply 
boot and run the utility from the disk. 

An NT boot disk is another good addi¬ 
tion to your admin toolkit, especially if you 
have systems that boot only to NT. 
Whereas the DOS boot disk is all you need 
to start a computer under DOS, the NT 
boot disk only begins the boot process — it 


then transfers startup control to the copy 
of NT on the hard disk.Your NT boot disk 
will help you work around problems with 
boot files on a hard disk. When the boot 
disk has the computer up and running NT, 
you can fix any missing or damaged files. 
To make an NT boot disk, format a disk 
under NT, not DOS. Use the command¬ 
line FORMAT command, the File 
Manager, or Explorer to format the disk. 
Then, copy three files from your C drive to 
the disk: nddr, ntdetect.com, and boot.ini. 
These files are hidden in the root directo¬ 
ry of your C drive. You might need to edit 
boot.ini if you use this NT boot disk on a 
machine where NT is installed on a differ¬ 
ent hard disk. 

In the unusual case that you boot from 
a SCSI controller with no BIOS, you must 
copy ntbootdd.sys to your NT boot disk 
and use it for booting. The ntbootdd.sys 
file is the renamed device driver for the 
SCSI adapter. Therefore, if you use the NT 
boot disk to boot another system, you 
might need to modify this file so that you 
can use the new system’s SCSI driver. 

Most of us end up supporting multiple 
network cards, each of which has slightly 
different setup software and drivers. I copy 
the software for my network cards onto 
each system, but I also keep a copy of every 
unique network card disk, and you should, 
too. If you have only a few network card 
types, set up DOS boot disks that also con¬ 
nect to the file server where you store the 
downloadable files for your operating sys¬ 
tems, applications, and utilities. The quick¬ 
est way to set up a DOS boot disk that 


connects to a file server is to run the MS- 
DOS Network Client 3.0 Setup program 
on computers that have each type of net¬ 
work card. You might need to edit the 
IRQ and Address settings in the proto- 
col.ini file the setup program builds. If you 
don’t have the DOS Network Client disks, 
you can copy them from the 
\dients\msclient\disks directory on your 
NT Server CD-ROM or you can build 
them from the Network Client 
Administrator utility in NT server. 

If your antivirus software can fit on a 
disk, a virus scan disk is the next must-have 
in your admin toolkit. It will be helpful 
when your users report mysterious 
problems with their workstations. NT 
suffers less from viruses than other operat¬ 
ing systems do, but viruses can still infect 
boot sectors in NT. I had a very frustrating 
experience when I set up a classroom full 
of computers. Three computers would not 
install NT. The install process would crash 
partway through. I finally booted with my 
DOS disk, ran a virus scan, and found a 
simple boot sector virus, which the virus¬ 
scanning software removed. Because I had 
FDISK on my DOS boot disk, I was able to 
work around the problem with the FDISK 
/MBR option, which rebuilt the master 
boot record on the affected computers.You 
can run MS-DOS-based virus software 
even if the file system on a computer is 
NTFS, and the software will check for 
boot-sector viruses. 

Service Packs 

If you must troubleshoot a system, one of 
the first things you must do is make sure 
that you’ve applied all the appropriate 
service packs and hot fixes to it. Service 
packs used to be small and easily 
downloaded, but they have grown and 
now contain additional software that has 
been added to NT 4.0 since its release. 
Because service packs are usually in the 
20MB range, keep them on CD-ROMs in 
your admin toolkit, in a central location, or 
on a server. (Microsoft has promised to 
return to small service packs by separating 
product enhancements from essential 
fixes.) Fortunately, service packs are now 
coming out in a more timely manner on 
TechNet CD-ROMs, which I’ll describe 
in more detail shortly. 























Be a Recording Artist 

If your admin toolkit has grown into a 
small suitcase of disks that you must haul 
around, think about making your own 
CD-ROM that contains copies of all the 
essential drivers, utilities, service packs, hot 
fixes, and hardware configuration software 
(for your network cards, in particular) for 
your systems. You can also add your 
favourite shareware and commercial diag¬ 
nostic utilities to your admin CD-ROM. 

Reference Materials 

No administrator should be without the 
Microsoft Windows NT Server 4.0 
Resource Kit and Microsoft Windows NT 
Workstation 4.0 Resource Kit. If you sup¬ 
port BackOffice products such as SQL 
Server, Exchange Server, or Systems 
Management Server (SMS), you must have 
the BackOffice resource kits. The books in 
the resource kits are useful, but the CD- 
ROMs have even more helpful informa¬ 
tion and many utilities that will make your 
life as a systems administrator easier. Screen 
2 shows some of the utilities in the NT 
Server 4.0 resource kit. 

Another essential reference tool is a 
subscription to Microsoft’s TechNet sup¬ 
port service. When you have a TechNet 
subscription, you’ll receive TechNet CD- 
ROMs once a month. The CD-ROMs 
contain the Microsoft Knowledge Base of 
problem reports and fixes, articles on how 
to tune and optimise Microsoft products, 
and software patches and service packs. 


Microsoft has added resource kit CD- 
ROMs to the monthly TechNet shipments; 
thus, aTechNet subscription is a cost-effec¬ 
tive way for you to get resource kit utilities, 
as long as you don’t need the manuals in 
hard-copy form. For more information on 
TechNet, visit Microsoft’s TechNet Web 
site (http://www.microsoft.com/technet). 
Screen 3 shows a typical TechNet CD- 
ROM search. 

A good NT reference book should be 
a part of your admin bookshelf. Dozens 
of NT references are on the market, and 
I find it difficult to single out just one or 
two as best. Nevertheless, let me suggest a 
couple of reference books that I like, just 
to get you started. The first is Windows 
NT Server Professional Reference, 
Volume II, by Karanjit Siyan (New 
Riders Publishing). The second is 
Windows NT Server 4 Unleashed, by 
Jason Garms (SAMS Publishing), which 
comes with a CD-ROM that contains 
source code and utilities. 

Web Sites and Newsgroups 

I said earlier that I would give you the 
names of some resources to help with your 
tough questions and problems. When I am 
learning about a new topic or dealing with 
a problem, I like to follow the newsgroups 
to see what problems other people are hav¬ 
ing and what solutions they’re offering. 
One of the best news servers is 
msnews.microsoft.com. It offers almost 20 
NT forums covering topics from Apps to 


Wolfpack and includes discussion groups 
for BackOffice products. There is a down¬ 
side to newsgroups: They produce an over¬ 
whelming volume of information. (Most 
of these newsgroups are propagated over 
the Internet under the hierarchy 
microsoft.public. Thus, you might check 
your own server first, before you go to an 
overburdened Microsoft site.) 

Many Web sites provide valuable 
resources. I recommend two in particular 
that you should visit regularly: the 
first is Microsoft’s Web site which is at 
http://www.microsoft.com, and the 
Windows NT Magazine Web site at 
http://www.winntmag.com. From the 
Windows NT Magazine site, you can down¬ 
load articles from back issues of the maga¬ 
zine and search an interactive editorial 
index of articles from 1997 issues. 

A final resource that should be a part of 
your reference library is one or more of the 
many free emailed NT newsletters. They 
contain late-breaking news and informa¬ 
tion about bugs, fixes, new downloads, and 
white papers. Microsoft offers newsletters 
for NT and BackOffice (and for other 
programs and operating systems) at 
http://register.microsoft.com/regwiz/ 
personalinfo.asp.You can also subscribe to 
UPDATE, the free email newsletter from 
Windows NT Magazine. Go to the maga¬ 
zine’s Web site and click Subscribe to 
UPDATE. UPDATE contains information 
about new software downloads and white 
papers, and finks to Web sites on which you 
can find articles or software referenced in 
UPDATE. □ 
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Where It's 


NT’s under-used Schedule service 


ver the past month, I’ve learned some new 
tricks in Windows NT’s Schedule service. The 
Schedule service lets you enter commands that 
you want executed in the future: at a later 
time, on a later date, or even on a regular basis. The pro¬ 
gram is simple to use, and it’s a great resource for NT sys¬ 
tems administrators. 

To use the Schedule service, you have to turn it on: 
Open Services in the Control Panel, select Schedule, and 
click Start. To set the Schedule service to start automati¬ 
cally every time you turn on your computer, double¬ 
click Schedule and select Automatic. 

You’ll use at.exe to enter, delete, and view jobs in the 
Schedule service. To give you an idea of how the 
Schedule service works, let’s make your computer beep 
at a specified time. NT doesn’t have a command-line 
program that produces beeps, but you can create your 
own with a two-fine batch file. Call it beep.bat and make 
it look like this one: 

©echo off 
echo A G 

When you type the second fine, you don’t type a cir¬ 
cumflex ( A ) and a G.You hold down the Ctrl key and 
press G, and A G will appear. Make sure beep.bat is on 
your NT path. To test the file, open a command fine and 
type 

beep 

The system will emit a beep. 

Next, check the time according to your computer. 
Right now, my computer thinks the time is 11:43 a.m. 


and 20 seconds. Tell your system to beep on the next 
minute - 11:44 in my example - by typing 

at 11:44 beep.bat 

Your system will respond with a message such as Added a 
new job with job ID—1. When the clock rolls over to 
11:44, your computer will beep. 

The computer uses military time, so if you want the 
computer to beep at 3:30 p.m., you must issue the com¬ 
mand for 15:30. If this AT command doesn’t work, you 
have one of the following problems: You haven’t put 
beep.bat on your system’s path, the Schedule service isn’t 
turned on, or the clock rolled over to 11:44 before you 
finished entering the command (in which case, the beep 
is queued up for tomorrow). 

You can view the items in your computer’s Schedule 
queue. From the command fine, type 

at 

The Schedule service will show you upcoming jobs and 
job IDs. You can use the job IDs to delete unwanted jobs 
from the queue. For example, if your beep command is 
still in the queue, and Schedule has assigned the com¬ 
mand job ID 17, you can tell the computer to forget 
about it by typing 

at 17/delete 

You can use the /delete /yes option to delete all the jobs 
in the Schedule queue. 

The Schedule service works with NET SEND com¬ 
mands, too. I am writing this on Thanksgiving Day, and I 







have a turkey in the oven that I must baste 
at 1:30 p.m. I can type 

at 13:30 net send ultraii Time to baste the 
turkey! 

to program the Schedule service to remind 
me to baste my turkey. NET SEND com¬ 
mands send a pop-up message to either a 
computer or a user. I’m working on a 
machine named ultraii, so I wrote the AT 
command to send the message to ultraii. I 
could also have sent the message to 
MarkJM, the username under which I’m 
logged on. Several external tools perform 
similar functions, but the Schedule service 
is a handy alternative. Think of the service 
as a sort of Schedule Minus. 

AT can do much more than serve as a 
cooking timer. You can use the /every: 
option to have AT perform a function 
every day at a particular time. For example, 
if I have a batch file named fbackup.bat that 
contains the commands my system needs 
to start a full backup, I can tell AT to exe¬ 
cute the backup every Wednesday at 3:00 
a.m. with the command 

at 3:00 /every:Wednesday fbackup.bat 

AT won’t swap tapes around for you (at 
least not yet - NTBACKUP under NT 5.0 
will support robotic tape changers, but 
NTBACKUP under NT 4.0 doesn’t), but 
this simple program provides most of the 
scheduling functions administrators need. 

Vendors always amaze me when they 
promote a product as the best possible 
backup program for NT, yet they advertise 
a scheduling program as one of the prod¬ 
uct’s features. Such marketing suggests to 
me that the product is just a warmed-over 
application from another operating system. 

At my company, we did our backups 
with two AT commands. We did a full 
backup every Wednesday morning and dif¬ 
ferential backups every other night. For the 
differential backups, we used the command 
/every:Su,M,Tu,Th,F,Sa. Notice the 
abbreviations AT can take: Su, M,Tu,W,Th, 
F, and Sa. Oddly, AT accepts commands 
using the abbreviations T and S, but the 
system doesn’t know what to do with 
them. The Schedule service never executes 



jobs assigned to T or S; they just remain 
indefinitely in the queue. 

You can also schedule events for partic¬ 
ular days of the month. The command 
/every: 1 will schedule a job for the first of 
every month. Unfortunately, you can’t use 
the Schedule service to execute commands 
on the last day of every month. (I’ve always 
thought a calendar with 13 months of 28 
days each and a free day at the end of every 
year would make fife easier for us comput¬ 
er people.) 

Another important option in the 
Schedule service is the /interactive option. 
To execute differential backups, we used 
the command fine 

at 3:00 /every:Su,M.Tu,Th.F.Sa /interactive 
dbackup.bat 

Schedule service programs don’t run on 
the desktop, where users can execute or 
even see them; they run in their own ses¬ 
sion. NTBACKUP can’t report an error 
message or ask you to change a tape if you 
don’t use the /interactive option. 
For example, try to run an interactive pro¬ 
gram such as the User Manager (either 
musrmgr.exe, the version that ships with 
NT Workstation, or usrmgr.exe, the User 
Manager for Domains that ships with NT 
Server) without the /interactive option. 
From your workstation, if you type 

at 12:45 musrmgr.exe 

you’ll hear the hard disk click for a second 
or two at 12:45, but you won’t see the User 
Manager windows.Try the same command 
again with the /interactive option, and the 
program will work fine. 

Another interesting feature of the 
Schedule service is a time service applica¬ 
tion. If you want all your computers to reg¬ 
ister the same time, you must implement a 
synchronisation routine. First, make sure 
that at least one machine on the network 
always keeps the right time. At my compa¬ 
ny, we set up one computer to keep the 
correct time using a shareware program 
called Tardis95. (You can email Tardis95’s 
creator, H. C. Mingham-Smith, at tardis@ 
kaska.demon.co.uk for details about find¬ 
ing a copy. The program costs US$20 to 


register and is well worth the price.) 

After you’ve set up a computer with 
reliable time, you can make that computer 
an NT time server by poking around in the 
Registry. Go into HKEY_LOCAL_ 
MACHINE\SYTEM\CurrentControlSet 
\Services\LanManServer\Parameters, and 
add a new value entry called TimeSource of 
type REG_D WORD. Set TimeSource to 
1. Any machine in your NT time server’s 
workgroup that executes a 

net time /set /yes 

command will synchronise its time with 
the NT time server. Then set up the 
Schedule service to have your computers 
correct their time daily by entering the 
command 

at 1:00 /every:M.Tu.W.Th.F.Sa.Su net time 
/set /yes 

You don’t have to enter this command 
manually on each machine. If you are an 
administrator for a remote workstation 
named louie, and if louie’s Schedule ser¬ 
vice is on, type 

at Wlouie 1:00 /every:M.Tu.W.Th.F.Sa.Su 
net time /set /yes 

on any networked NT machine to kick off 
a time synchronisation on louie. 

I know the Microsoft Windows NT Server 
Resource Kit now includes a time service, 
but it hasn’t always. And in case you’re 
wondering, NET TIME also understands 
time zones. This simple service provides 
some of the same functionality as complex 
scheduling products. Some of the best 
resources in NT are free. (See Michael 
Reilly, “NET Commands,” February 1998, 
for related information.) □ 
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Windows NT Architecture, 
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The design and construction of an | 
innovative operating system j 

▼ 



indows NT’s architecture influences every¬ 
thing from its API to its performance. In the 
late 1980s, Microsoft charged NT’s devel¬ 
opers with creating a new operating system, 
and the company mandated a hefty list of requirements to 
make NT the world’s dominant desktop and enterprise- 
level operating system. NT’s developers faced the 
constraints of supporting backward compatibility with 
DOS and Windows 3.x, as well as supporting a laundry list 
of capabilities intended to ensure NT’s long-term success. 
What NT’s developers produced was an operating system 
that made use of 1980s cutting-edge technologies but had 
roots in earlier operating systems. NT met Microsoft’s 
broad requirement list, and that fact positioned NT to 
become widely adopted, no matter which of the popular 
operating system API sets, processor types, or network 
interfaces won market dominance. 

This month I provide the first part of a two-part 
primer on NT architecture. I’ll describe some of the 
design requirements that were goals for NT from the 
start. Then I’ll outline in broad strokes the components 
that make up NT’s base operating system and describe 
how they fit together. I conclude this month with a 


close look at NT operating system environments and 
system services. Next month I’ll take an in-depth look 
at the NT Executive, Kernel, and hardware abstraction 
layer (HAL). 

A Brief History of NT's Development 

During NT’s development period, from 1988 to 1993, 
the computing world was different from how it is today. 
DOS was the predominant PC operating system, and 
both Windows and OS/2 were gaining momentum. 
Servers and scientific and engineering workstations ran 
UNIX exclusively. Because all these operating systems 
were popular, Microsoft built support in NT for DOS, 
Windows 3.x, OS/2, and POSIX.This support created an 
upgrade and compatibility mode in NT for DOS and 
Windows users, and also enabled OS/2 and POSIX users 
to migrate to NT. 

Microsoft realised that although NT’s DOS and 
Windows 3.x support made its PC customers happy, 
enterprise-level (which at that time meant 32-bit) 
customers were more interested in the POSIX and OS/2 
32-bit APIs. Microsoft saw that if it wanted to capture 
enterprise-level customers, it would have to develop its 




























32-bit API. Thus, Win32, Microsoft’s answer to 
)S/2 and POSIX, became NT’s primary API. 

Throughout NT’s development period, most PCs 
sed Intel’s x86 processor. Several RISC processors 
Dmpeted for dominance of UNIX boxes: IBM and 
lotorola’s PowerPC, MIPS processors, and Digital’s 
lpha.To keep its PC customer base, as well as to accom- 
todate the desires of high-end users, Microsoft decided 
> make NT as portable as possible, and the company 
esigned NT to run out of the box on any of the RISC 
rocessor chips. Microsoft reasoned that NT’s portability 
:ross different processors would ensure its viability 
igardless of which chip came out on top in the market. 

Windows 3.1 had no native networking support, and 
Windows 3.11’s networking capabilities were cumber- 
and relatively slow. As a result, Microsoft felt 
fovell NetWare’s sting. Microsoft intended to avoid 
peating these networking mistakes, and it outfitted NT 
ith support for most of the APIs and networking 
rotocols that were in widespread use in the 1980s. 
'hose APIs included NetBIOS, remote procedure call 
LPC), file server and redirector (Server Message Block- 
VIB), mail slots, named pipes, and Berkeley sockets.The 
rotocols included TCP/IP, NetBEUI (Microsoft’s 
inManager protocol), IPX/SPX (Novell’s NetWare 
rotocol), AppleTalk Data Link Control (DLC), and 
NLA. By including protocols in NT that its competitors 
wned (i.e., AppleTalk and IPX/SPX), Microsoft 
>ened the door to sites that were dominated by 
lacintosh or NetWare. 

In addition to these high-level requirements, 
Microsoft included two important low-level operating 
/stem capabilities in NT. First, NT’s developers designed 
s security subsystem as a centralised module that can be 
asily and thoroughly validated. This security earned NT 
C2 security rating. 

Second, its developers gave NT a multitasking 
re-emptive scheduling system. Neither DOS nor 
Windows 3.x is capable of true multitasking with pre- 
mptive scheduling. Without add-on software, DOS can 
te only one program, or task, at a time. Windows 
n execute several programs concurrently, but they 
be well-behaved; that is, each program must be 
that other programs may need to run, and it must 
ore yield the machine at regular intervals. This 
i means that a buggy or malicious program can halt 
omputer simply by entering an infinite loop in 
it never yields. In NT, a centralised scheduling 
luthority doles out CPU time to programs that need it. 
Dnce a program’s turn has ended, the scheduler has the 


power to pre-empt it and give another program ; 

Microsoft wanted NT to incorporate one fina 
feature: It had to be truly 32-bit and provide pr 
address spaces, like UNIX. DOS and Windows 
16-bit operating systems. Programs running oi 
cannot easily access large amounts of memory. 

32-bit addressing enables programs on NT to 
4GB (232 bytes) of memory efficiently. (A 
version of NT is due for release within 2 years, 
will let programs address even larger amor 
memory efficiently.) 

NT’s developers ensured 32-bit system reliability by 
including protected address spaces in NT. Every program 
in Windows 3.x has a region of memory assigned to it. 
However, any program can scribble on the memory 
regions that belong to any other program. A program can 
even scribble on memory regions reserved for Windows, 
with disastrous effects. But with the protected address 
spaces in NT, all programs are confined to their memory 
regions and have no access (unless by permission) to the 
memory spaces of other applications. NT also prevents 
applications from accessing parts of memory owned by 
the Executive and by kernel-mode portions of the 
operating system, including device drivers. 


An Overview of NT Architecture 

Let’s begin our look at NT’s architecture by discussing 
the distinction between user mode and kernel mode. I 
discussed the user mode/kernel mode concept in “Inside 
the Blue Screen,” March 1998, and I’ll summarise it here 
(Figure 1 shows this architecture on page 90). User mode 
is the least-privileged mode NT supports; it has no direct 
access to hardware and only restricted access to memory. 
For example, when programs such as Word and Lotus 
Notes execute in user mode, they are confined to sand¬ 
boxes with well-defined restrictions. They don’t have 
direct access to hardware devices, and they can’t touch 
parts of memory that are not specifically assigned to 
them. Kernel mode is a privileged mode. Those parts of 
NT that execute in kernel mode, such as device drivers 
and subsystems such as the Virtual Memory Manager, 
have direct access to all hardware and memory. 

Other operating systems, including Windows 3.1 and 
UNIX, also use privileged and non-privileged modes. 
What makes NT unique is where it draws the line 
between the two. NT is sometimes referred to as a 
microkernel-based operating system. Microkernel-based 
operating systems developed from university research in 
the mid-1980s. The idea behind the pure microkernel 
concept is that all operating system components except 
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a small core (the microkernel) execute as 
user-mode processes, just as word proces¬ 
sors and spreadsheets do. But the core 
components in the microkernel execute 
in privileged mode, so they access hard¬ 
ware directly. Figure 2 shows a pure 
microkernel operating system design. 

A Microkernel architecture gives a 
system configurability and fault tolerance. 
Because an operating system subsystem 
like the Virtual Memory Manager runs as 
a distinct program in microkernel design, a 
different implementation that exports the 
same interface can replace it. If the Virtual 
Memory Manager fails, thanks to the 
fault-tolerance possible in a microkernel 
design, the operating system can restart it 
with minimal effect on the rest of the sys¬ 
tem. In monolithic operating system 
design (e.g., DOS and Windows 3.1), the 
entire operating system must be rebuilt to 
change any subsystem. Figure 3 shows a 
monolithic operating system design. If the 
Virtual Memory Manager has a bug in a 
monolithic system, the bug is likely to 
bring down the machine. 

A disadvantage to pure microkernel 
design is slow performance. Every interac¬ 
tion between operating system compo¬ 
nents in microkernel design requires an 
interprocess message. For example, if the 
Process Manager requires the Virtual 
Memory Manager to create an address 
map for a new process, it must send a mes¬ 
sage to the Virtual Memory Manager. In 
addition to the overhead costs of creating 
and sending messages, the interprocess 
message requirement results in two con¬ 
text switches: the first from the Process 
Manager to the Virtual Memory Manager, 
and the second back to the Process 
Manager after the Virtual Memory 
Manager carries out the request. 

NT takes a unique approach, known as 
modified microkernel, that falls between 
pure microkernel and monolithic design. In 
NT’s modified microkernel design, operat¬ 
ing system environments execute in user 
mode as discrete processes, including DOS, 
Winl6, Win32, OS/2, and POSIX (DOS 
andWinl6 are not shown in Figure l).The 
basic operating system subsystems, includ¬ 
ing the Process Manager and the Virtual 
Memory Manager, execute in kernel mode, 


and they are compiled into one file image. 
These kernel-mode subsystems are not sep¬ 
arate processes, and they can communicate 
with one another by using function calls for 
maximum performance. 

NT’s user-mode operating system 
environments implement separate operat¬ 
ing system APIs. The degree of NT 
support for each environment varies, how¬ 
ever. Support for DOS is limited to the 
DOS programs that do not attempt to 
access the computer’s hardware direcdy. 
OS/2 and POSIX support stops short of 
user-interface functions and the advanced 
features of the APIs. Win32 is really the 
official language of NT, and it’s the only 
API Microsoft has expanded since NT was 
first released. 

NT’s operating system environments 
rely on services that the kernel mode 
exports to carry out tasks that they can’t 
carry out in user mode. The services 
invoked in kernel mode are known as 
NT’s native API. This API is made up of 
about 250 functions that NT’s operating 
systems access through software-exception 
system calls. A software-exception system 
call is a hardware-assisted way to change 
execution modes from user mode to ker¬ 
nel mode; it gives NT control over the 
data that passes between the two modes. 

Native API requests are executed by 
functions in kernel mode, known as 
system services. To carry out work, system 


services call on functions in one or mor 
components of NT’s Executive. As show: 
in Figure 1, the Executive component 
include the I/O Manager, Object Managei 
Security Reference Monitor, Proces 
Manager, Local Procedure Call Facility, an 
Virtual Memory Manager. Each Executiv 
component has a specific operating systen 
responsibility. Device drivers are dynami 
cally added NT components that wor 
closely with the I/O Manager to connec 
NT to specific hardware devices, such a 
disks and input devices. 

A handful of other components are no 
usually described in Microsoft’s NT archi 
tecture literature (e.g., the Cache Manage 
and the Configuration Manager). I’ 
describe these components in Part 2 o 
this primer. 

NT’s Executive components use basi 
hardware functionality implemented i 
the microkernel. The microkernel, whicl 
is known in NT as the Kernel, contain 
the scheduler. The Kernel also manage 
the Executive’s use of NT’s hardware an< 
software interrupt handlers and export 
synchronisation primitives. 

Device drivers and the Kernel use th< 
HAL to interact with the computer’ 
hardware. The HAL exports its owi 
API, which translates abstract data intc 
processor-specific commands. NT i 
portable across processor types becaus< 
processor-specific code is restricted to thi 
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■ Figure 2: 
Pure Microkernel 
Operating System 
Design 


■ Figure 3: 
Monolithic 
Operating System 
Design 
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ernel and the HAL. This situation 
eans that when NT is ported to a new 
ocessor, only the Kernel and the HAL 
ust be converted. The rest of NT’s code 
written in C and C++ and can simply 
: recompiled for the new processor. 

Those are the basics of NT’s architec- 
ire. Now let’s delve into NT’s operating 
stem environments and system services 

perating System 
nvironments 

IT’s operating system environments are 
nplemented as client/server systems. As 
art of the compile process, applications 
e bound by a link-time binding to an 
perating system API that NT’s operating 
r stem environments export. The link- 
me binding connects the application to 
le environment’s client-side DLLs, 
diich accomplish the exporting of the 
PI. For example, a Win32 program is a 
lient of the Win32 operating system 
nvironment server, so it is linked to 
Vin32’s client-side DLLs, including 
Iernel32.dll, gdi32. dll, and user32.dll. A 
OSIX program would be linked to the 
'OSIX client-side DLL, psxdll.dll. 

Client-side DLLs carry out tasks on 
ehalf of their servers, but they execute as 
art of a client process. As Figure 4 (page 
2) shows, in some cases a client-side 
)LL can fully implement an API without 
aving to call upon the help of the server; 
i other cases, the server must help out. 
The server’s aid is usually necessary only 
vhen global information related to the 
nvironment must be updated. When the 


client-side DLL requires help from the 
server, the DLL sends a message known as 
a local procedure call (LPC) to the server. 
When the server completes the specified 
request and returns an answer, the DLL 
can complete the function and return 
control to the client. Both the client-side 
DLL and the server may use NT’s native 
API when necessary. Operating system 
environment APIs augment the native 
API with additional functionality or 
semantics that are specific to themselves. 

One example of an operating system 
environment API that the environment’s 
server must service is a CreateProcess 
function, in which the server creates a 
relationship between the client process 
and a new process. To create such a 
relationship, the server’s CreateProcess 
function must call NT’s native API 
CreateProcess function. An example of an 
operating system environment API that 
does not require client-side DLL interac¬ 
tion with its server is the ReadFile 
function. The ReadFile function can be 
implemented entirely in the DLL with the 
aid of the native API’s ReadFile function. 
Because the ReadFile function does not 
require the update of global information, 
the server‘s help is not necessary. 

Because some operating system envi¬ 
ronment APIs require messages between a 
client and its server, an assumption has 
developed that system calls in NT are 
expensive. However, NT’s LPC facility is 
highly optimised and very efficient. 
Nevertheless, Microsoft removed the most 
LPC-intensive portion of NT 3.51’s 
Win32 operating system environment. 


Figure 5 shows NT 3.51 Win32 architec¬ 
ture, and Figure 6 shows the change to this 
architecture in NT 4.0. 

The Win32 environment includes 
graphics and user-interface functions, 
which are implemented in its graphics 
device interface (GDI) and User compo¬ 
nents. In NT 3.51, whenever a Win32 
program makes a drawing or user-inter¬ 
face call, the GDI or User client-side 
DLLs make LPC calls to the Win32 
server (CSRSS.EXE). Those LPC calls to 
the server cause Win32’s sluggish perfor- 
mance-the bane of microkernel-based 
operating systems. In NT 4.0, the User 
and GDI components move from user 
mode into kernel mode as a new 
Executive subsystem, Win32K. SYS. When 
a drawing call is made, the client-side 
GDI’s DLL makes a new native system 
call into kernel mode, where the request is 
carried out (Win32 native system calls 
didn’t exist in NT 3.5x). There is no 
message passing and no context switches, 
just a switch from user mode to kernel 
mode and back. This optimisation has a 
dramatic effect on the performance of 
Win32 applications. 

System Services 

System services export the native API 
from kernel mode so that user-mode 
portions of NT can use it. The native API 
is intended for use by operating system 
environments, but nothing prevents an 
application from bypassing the operating 
system environment API and accessing the 
native API directly. However, the native 
API is usually undocumented, is very 
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■ Figure 4: 

The Client-Server 
Flow for NT 
Operating System 
Environments 


■ Figure 5: 
NT 3.51 Win32 
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System Service Table 


similar to (but more cumbersome than) 
the Win32 API, and would not give an 
application privileges or powers its 
operating system environment would not 
give it. 

System services have names that begin 
with NT. For example, Win32 has an API 
function called CreateProcess, which the 
Win32 server handles. CreateProcess calls 
the native API function,NtCreateProcess. 
The parameter lists for both functions are 
similar; however, CreateProcess performs 
significant amounts of work on behalf of 
the environment. For instance, it sets up 
the process’s environment variables and 
command line and fills in the process 
address map with the program to be 
executed. System services validate para¬ 
meters that are passed from user mode and 
then usually call functions within 
Executive subsystems. For example, 
NtCreateProcess calls the Process 
Manager Executive subsystem, invoking 
its PsCreateProcess function. Most system 
services are short because they serve 


primarily as thin interfaces between user 
mode and Executive subsystems. There 
can be a one-for-one correspondence 
between Win32 calls and native calls, but 
many Win32 functions make more than 
one native call to carry out a task. 

Figure 7 shows the flow of control 
when an application calls a native API 
function. Applications and operating 
system environments that use the native 
API access it through a DLL named 
ntdll.dll. This DLL is linked to every 
process in an NT system and consists of 
entry points for every system service. 
These entry points don’t do much other 
than preparing variables and causing a 
system service software exception. The 
System Service Exception Handler in ker¬ 
nel mode is executed in response to system 
service exceptions, and it uses a number 
associated with the requested service to 
index the System Service Table and find 
the function that implements the service. 
Thus, adding a new system service requires 
updates of that table and ntdll.dll. 


Microsoft continues to add to the numb< 
of system services in NT, and almost tw 
dozen new calls will appear in NT 5.0. 


Stay Tuned 

Next month I’ll conclude our two-par 
primer on NT’s architecture with a look 
the Executive and a description of th 
responsibilities and capabilities of each o 
its subsystems. I’ll also take you inside th 
Kernel and down into the HAL. 
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Some users don’t think Windows NT is 
calable and isn’t ready for the enterprise, 
>ut others see NT as succeeding in 
>ecoming a serious network and power- 
lser operating system (OS). In fact, 
Microsoft is stating publicly (much to my 
urprise) that NT is faster with 32MB of 
CAM than Windows 95 with the same 
mount of memory. Regardless of NT’s 
>otential success, it’s still an OS and capa- 
)le of crashing your system. Users and 
idministrators need to be prepared for the 
nevitable system crash. This month and 
text, I want to give you the answers to 
iome questions about using safety and 
ecovery methods that work with NT. 


Norton Uninstall Deluxe to delete 
designated files, and you can move pro¬ 
grams with the application. 

When Norton Uninstall Deluxe 
detects a change to the system or every 
time a setup application runs, the product 
asks whether you want to monitor the 
event. After a while, this process can get 
irritating, but it ensures that true uninstall 
and move information is maintained. 

CleanSweep offers similar functionality, 
and CleanSweep Deluxe incorporates 
more Web-based utilities than Norton 
Uninstall Deluxe. Specifically, CleanSweep 
monitors ActiveX plugins and includes a 
Web-based antivirus application. 


g V I need a powerful application that will 
* w let me install, uninstall, and move pro¬ 
grams in Windows NT. The Add/Remove 
Programs applet in Control Panel doesn’t 
suffice. What options are available? 




Our system is in a high-risk environ- 
and needs an additional safety 
blanket to guard against boot sector attacks. 
How can I safeguard the boot sector on this 
system? 


A: I’m familiar with two applications 

that can add, remove, and move programs 
in NT: Symantec Norton Uninstall 
Deluxe and Quarterdeck CleanSweep. 
When you install Norton Uninstall 
Deluxe, it scans all files to determine what 
files belong to what application, as you see 
in Screen 1, page 94. You can then use the 
application to delete files (you must be 
careful and always have a backup present), 
as you see in Screen 2. When you finish 
deleting files, the uninstaller lists the files it 
deleted and shows you the amount of disk 
space, as you see in Screen 3. You can use 


A: The first step you need to take to 

safeguard against boot sector attacks is to 
physically secure your machines, eliminate 
easy user access. Next, you can run an 
antivirus application that protects your 
environment in a manner similar to a 
DOS-based terminate-and-stay-resident 
(TSR) program. Of the antivirus applica¬ 
tions I’ve tested, I’ve had the best luck with 
Command Software Systems’ Fprot and 
Cheyennes InnocuLan. Be aware that 
antivirus applications can disrupt operating 
system (OS) upgrades and service packs 
and prevent applications from running. On 


the plus side, some of the new antivirus 
applications can monitor files that you 
download from the Internet. 

If you have a copy of the Microsoft Windows 
NT Server 4.0 Resource Kit or Microsoft 
Windows NT Workstation 4.0 Resource Kit, 
you can go a step further in protecting 
your boot sector. I recendy began working 
with some of the wonderful, under-docu¬ 
mented applications in the resource kits 
and discovered Disksave and Disk Probe. 

Disksave 

Disksave is an insurance policy and can 
save you considerable time, but you can use 
it on only Intel-based machines. Simply 
put, Disksave lets you copy the Master 
Boot Record (MBR) and boot record to a 
floppy. The MBR contains code that the 
BIOS on x86-based computers uses to 
read the partition table and locate the OS 
partition. If the MBR is corrupt, the 
machine won’t boot and leaves you either 
with a black screen or messages such as 
Invalid partition table or Missing operating sys¬ 
tem. If the boot sector (which contains the 
code that loads the OS kernel or a multi¬ 
boot loader) is corrupt, you will see 
STOP:0x0000007B failures during the 
NT boot phase. Finally, a machine can 
hang before loading nddr, which displays 
the boot selections. Disksave lets you save 
the MBR and boot sector as binary image 
files. After you save these crucial disk struc¬ 
tures, you can easily restore them if they 
become corrupt. 

Copy Disksave to a DOS boot floppy, 



v.wmntmag.c 





go to the machine with the damaged 
MBR or boot sector, boot to the DOS 
boot floppy, and run Disksave. Disksave 
presents you with certain options. 

F2 Backup the Master Boot Record. 
This function prompts you for a path and 
filename for the saved MBR image. Pick a 
filename that is easy to remember and 
readable from DOS. I like the name 
MBRdisk#.dsk (the filename always needs 
to end with the .dsk extension). The 
resulting file is a 512-byte binary image of 
the MBR sector. (The MBR is always 
located at cylinder 0, side 0, sector 1 of the 
boot disk). For example, use 
A:\mbrdisk0.dsk (Disksave works only on 
partition 0). 

F3 Restore Master Boot Record. This 
function prompts you for a path and file¬ 
name to restore a previously saved MBR 
file, which is why I suggest that you pro¬ 
vide an obvious name for the file.The only 
error checking you can perform before 
using this command is to ensure that the 
file you are about to restore is 512 bytes. If 
you restore an incorrect file to the MBR, 
you will permanently destroy the partition 
table information, and the machine won’t 
boot without a valid MBR. 

F4 Backup the Boot Sector. This func¬ 
tion prompts you for a path and filename 
for saving the boot sector image. The 
resulting file is a 512-byte binary image of 
the boot sector. F4 opens the partition 
table, finds the active partition, and moves 
to the starting point of that partition. This 
command then saves the sector at that 
location under the filename you entered 
(e.g., A: \bootsect.dsk). 

F5 Restore Boot Sector. This function 
prompts you for a path and filename to 
restore a previously saved boot sector file. 
As with the F3 command, the only error 
checking you can perform before using 
the F5 command is to ensure that the file 
you are about to restore is 512 bytes. 
Copying an incorrect file to the boot sec¬ 
tor will permanently destroy boot sector 
information, and the machine won’t boot. 
So be careful. 

F6 Disable FT on the Boot Drive. This 
function lets you reset the fault tolerant bit 
on a mirrored system drive and is useful 
when NT won’t boot from such a drive. 
The function looks for the bootable or 






UScreen 3: 
Reviewing the amoun 
of disk space freed u[ 
after deleting files 
with Norton Uninstall 
Deluxe 


active partition and checks to see whether 
the SystemType byte has the high bit set 
(i.e., the partition is part of a fault tolerant 
set). Using this option breaks the mirror, 
which is a nonrecoverable act for Disksave. 

Disk Probe 

Another useful utility on the Microsoft 
Windows NT Server 4.0 Resource Kit and 


Microsoft Windows NT Workstation 4.C 
Resource Kit is Disk Probe. You use Disk 
Probe when you have a corrupt boot sec¬ 
tor and you’ve tried the standard repair 
techniques without success. You can also 
use it to locate the backup copy of a boot 
sector on drives with an incomplete or 
faulty read of the backup boot sector. 

Using Disk Probe to Recover the 
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ackup Boot Sector. Disk Probe works by 
lading active handles on the drive, which 
t you directly access the drive. As you 
light expect, you must use this application 
nth great caution. You can use Disk Probe 
n only an NTFS file system, because FAT 
oesn’t keep a copy of the boot sector (if 
ou look at the area of the disk where you 
xpect to see a backup boot sector, you see 
lat no information is present). 

This method of recovering the backup 
oot sector involves locating, retrieving, 
nd moving the backup boot sector to its 
orrect position on the disk. Previous ver- 
ions of NT kept the backup boot sector in 
he middle of the disk, but NT 4.0 stores it 
t the end of the disk (I’ll show you how to 
ise Disk Probe with NT 4.0). Never run 
)isk Probe when Disk Administrator is 
ipen because both applications require 
ocked drives. 

Before you can recover the boot sector, 
ou must have used either Disk Probe or 
fisksave to save the boot sector informa- 
ion to a file. To recover the boot sector 
vith Disk Probe, implement the following 
irocedure. 

1. Boot into NT with an NT boot 
loppy. 

2. Run Disk Probe. 

3. From the File menu, select Open to 
ipen the boot sector file that you saved (I 
always save this file to my NT boot floppy 


and give it a .dsk extension). 

4. From the Drive menu, select Physical 
Drive. Double-click the drive that contains 
the MBR you want to restore. 

5. Clear the Read only check box, click 
the Handle set to active button, and click OK. 

6. From the Sectors menu, select Write 
to open the Write Sector window. Set the 
Starting Sector to write the data to 0, and 
click Write it. Disk Probe will display a 
message asking whether you want to over¬ 
write the data in sector 0 on the physical 
drive in question.Click yes. 

7. At this point, you can verify the write 
procedure by clicking the Sectors menu 
and selecting Read, specifying Starting 
Sector 1. 

8. Close Disk Probe, and reboot your 
system. 

This procedure is relatively safe, but 
Disksave is probably easier. 

You can use a second method to recov¬ 
er the boot sector with Disk Probe if you 
didn’t save the boot sector information to a 
file. In the following example, I used a 
Quantum Empire 1080S hard disk. 

1. Open Disk Probe. 

2. From the Drive menu, select Physical 
Drive, and double-click the drive you want 
to repair. Clear the Read Only check box 
below the drive listing, and click Set Active. 
You will notice that the active handle is set 


to the chosen physical drive. Click OK. 

3. From the Sectors menu, select 
Read. Insert 0 for Starting Sector and 1 for 
the Number of Sectors. Click Read. You 
are now looking at the MBR of your 
physical disk. You can verify that you’re 
looking at the MBR by examining the 
ASCII text on the right side of the disk 
image beginning at offset 8B, which 
should read Invalid partition table.... Screen 
4 shows this dialogue box 

4. From the View menu, select Partition 
Table. In the partition table Index dialog 
box, use the scroll bar to select the partition 
you want to examine. Double-click that 
partition. Make sure you highlight the 
proper values in the Boot Indicator (should 
be SYSTEM), System ID (should be 
NTFS), and Partition table index (should 
be Partition 1) fields, as you see in Screen 5. 
The field in the lower left corner of Screen 
6 shows the Relative Sector. Write down 
this value (in this case, 63). 

5. Click Go, which is next to the 
Relative Sector field. Go puts you at the 
boot sector and places the starting sector in 
the Relative Sector field. 

6. From the View menu, select Bytes 
and examine the data. Depending on the 
type of corruption, you should see some 
ASCII strings, such as NTFS in the upper 
right corner or A disk read error occurred... 
beginning at offset 130, as you see in 
Screen 6 (overleaf). 

7. From the View menu, select NTFS 
boot sector, and choose Volume End. This 
sequence puts you at the backup copy of 
the boot sector. 

8. From the View menu, select Bytes 
and verify that you are looking at the back¬ 
up NTFS boot sector. (If you receive a 
message identifying an incomplete data 
read or see what appears to be an incorrect 
backup record, go to the next section that 
deals with using Disk Probe to find the 
backup boot sector.) 

9. From the Sectors menu, select Write. 
Make sure the dialog box shows the correct 
handle and physical drive. 

10. In the text box Starting sector to write 
data, enter the relative sector value you 
noted in step 4, and select Write it. 

11. From the Sectors menu, select Read 
and type in the starting sector value from 
step 5 in the Starting Sector field, as you see 



























in Screen 7. While keeping the number of 
sectors to 1, select Read. Make certain that 
the data you read matches what you see in 
Screen 6. If not, correct the problem by 
redoing the read/write sequences you just 
completed. 

12. Close Disk Probe, and reboot your 
system. 

Using Disk Probe Editor to 
Find the Backup Boot Sector 

What do you do when your machine can’t 
read the boot sector and you get the mes¬ 
sage that an incomplete read occurred or 
you realize when you look at the ASCII 
strings of the boot sector that the boot sec¬ 
tor is incorrect? Even worse, the hex values 
your machine needs to find the copy of the 
boot sector are probably wrong. In this sit¬ 
uation, I use Disk Probe to determine the 
location of the backup copy of the boot 
sector. Follow these steps carefully-using 
Disk Probe can be fatal to your hard disk: 

1. Open Disk Probe. 

2. From the Drives menu, select 
Physical Drive and double-click the physi¬ 
cal drive you want to repair. 

3. Clear the Read Only check box, and 
click Set Active. You will notice that the 
active handle has been set to the chosen 
physical drive. Click OK. 

4. From the Sectors menu, select Read. 
Insert 0 for Starting Sector and 1 for the 
Number of Sectors. Click Read. You are 
now looking at the MBR of your physical 
disk. You can verify that you’re looking at 
the MBR by examining the ASCII text on 
the right side of the disk image and begin¬ 
ning at offset 8B. This text should read 
Invalid Partition Table.... 

5. From the View menu, select 
Partition Table. Be sure you choose the 
correct partition number. Two values, Total 
Sectors and Relative Sector, determine the 
site of the backup copy. The Relative 
Sector value is the location of the boot sec¬ 
tor. I extracted the following values from 
the View Partition screen in my previous 
example for the Quantum 1080S hard 
disk: 

Total Sectors: 2104452 

Relative Sector: 63 
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To find the backup copy of the boot 
;ctor, perform the following calculation 
jr the primary partition: Total Sectors + 
Relative Sector - NT 4.0 Connection = 
104452 + 63 - 1 = 2104514. 

6. From the Sectors menu, select Read, 
nd enter the number you just calculated. 

7. From the View menu, select Bytes, 
nd verify that the sector is the NTFS 

8. From the Sectors menu, select 
Vrite, and make sure the dialog box shows 
le correct handle and physical drive. 


9. In the text box Starting sector to 
write data, type in the relative sector value 
that you wrote down in Step 5. Select 
Write to copy the boot sector to that loca- 

10. From the Sectors menu, select 
Read. In the starting sector, type in the 
sector to which you wrote the backup 
copy and set Number of Sectors to 1. 
Select Read, and verify that the data was 
written. 

11. Close Disk Probe, and reboot your 
system. 
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We hear from the staff at our American edition that the 
Microsoft media blitz in New York was a sign-and-a-half. 
Microsoft's incredibly efficient "We Are The PC Industry" 
seminar at the Big Apple's Equitable Building trotted out 
the usual suspects to pledge allegiance to Bill. Visio, 
Compaq, 3Com and Digital, et al decried any govern¬ 
ment-imposed delay to Windows 98. 

Nothing strange there, you might think. But as 
reporters arrived for the propaganda stunt, they got a 
handout about a counter press conference to be held by 
enemies of Microsoft immediately after the Microsoft 
press event. 

So after hearing about how damage to Windows 
98 would irrevocably harm Mom, apple pie and the 
American way, some of us went in search for the 
counter-message. 

Only there was no event. The building had evict¬ 
ed the Project to Promote Competition and 
Innovation (ProComp), which instead met with 
reporters in a downstairs atrium. Even that gather¬ 
ing caught the baleful eye of building security, and 
the group was asked to move to the pavement - to 
stand in the downpour. The consensus was 
Microsoft had something to do with that. This is 
kinder and gentler? 
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It never raitu it pourd 


We all know that the Year 
2000 is set to bring mass 
destruction of terrible pro¬ 
portions, with planes 
hurtling from the skies and 
businesses spontaneously 
exploding. Yet in amongst 
the Y2K hype, it seems 
we've all forgotten a more 
pressing issue - the leap 
year! Network Associates 
channel sales manager Damon Crowe has been expounding an 
unusual theory for that year. Apparently 2000 is meant to be a 
leap year, but it will not be one because every few hundred (or 
thousand) years the numbers do not crunch for the 29th 
February. We've consulted our calendar, both electronic and 
printed, and the leap year is scheduled for 2000. Anyone who 
can confirm this please call. 


Talk about publicity-hungry. Ninemsn has been hyping its over¬ 
hyped Adelaide Internet Data Centre again, this time with the 
emphasis (let's see if we've got this right) that COMPAQ IS 
SUPPLYING THE SERVERS. If it wasn't for the date we 
wouldn't have noticed this announcement wasn't the 
same as the one made a couple of months ago and, for 
that matter, a few months before that. 


Thanks (not) to GartnerGroup 
for showing the foresight to 
alert delegates at its annual 
conference to the presence of 
journalists. We were having a great 
time accidentally o 
hearing one mobile 
phone conversation: "Look, I reckon 
can close the deal." When the speak¬ 
er looked up and clocked the bright 
red name tag (Warning: journalist!!), 
they promptly shut up. 
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They don’t make coffee or tell jokes. But StorageTek’s automated cartridge systems 
will improve the quality of life around the office from Day One. Using high-performance 
robotics, our systems back up, retrieve, load and manage all your data. And save you 
| a small fortune, too. They work in a wide range of distributed computing environments j 
d deliver mainframe storage performance, without the mainframe pri 
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“ just how valuable 


is your data? ” 


When your system goes down there's only one thing Seagate Backup Exec protects even the very largest 

you want more than anything else. The information mixed NetWare, NT and Unix networks. So when the 


you can't have. 

Relax. With Seagate Backup Exec your 
information is safe. And sound. 

Seagate Backup Exec is the world's leading 
NT backup solution because it delivers the 
reliability, ease of use and features more 
IT Managers want. 

Scalable from desktop to enterprise. 



inevitable happens, you can be sure your 
company's most valuable asset is safe. 
For information on a wide range of 
multi-award winning desktop, network 
and storage management solutions for 
your LAN or enterprise, call 
Seagate Software 02 9955 4088. 


information, the way you want it" 

store |access |manage™ 

www.seagatesoftware.com 
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